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A SURVEY OF CURRENT UNDERGROUND UTILITY TUNNEL PRACTICE 

W. J. Bsegly, Jr.(') and W, L. Griffith(') 

ABSTRACT 

A survey has been conducted on the use of underground, walk- 
through tunnels for u t i l i ty  systems. Results of this survey indicate that 
this concept has been successfully and extensively employed a t  uni- 
versities and Government installations but i s  not commonly used in  
cities. There appears to be no set criteria or design for ut;Jity tunnels, 
and an optimization o f  the parameters is needed. Since many parallels 
exist between institutions and expected urban renewal projects, extrap- 
olation o f  the ut i l i ty  tunnel concept to these projects appears worth- 
while. Modifications to ut i l i ty  tunnels to incorporate c i v i l  defense 
shelter space appear possible, but Further design studies are required. 

1 NTRO D UC T IO N 

The Civ i l  Defense Research Project a t  the Oak Ridge National Laboratory is 

engaged i n  a series o f  design studies to determine the feasibility of  combining ef- 

fective c i v i l  defense shelters with the peacetime use of various urban structures. As 
a part o f  this program, underground walk-through tunnels are being assessed. (c ) 

interest i n  u t i l i ty  tunnels arises from the possibility of special value of these struc- 

tures as potential shelters in  the event of  nuclear attack (see frontispiece). Inorder 

(a) Health Physics Division. 

(b) Process Analysis, Oak Ridge Y-12 Plant. 

(c) The earliest ORNL design studies on interconnected urban shelter systems con- 
sisting of  walk-through tunnels are contained in: 

D. L. Narver and D. T. Robbins (Holmes and Narver, Inc.), Engineering and 
Cost Considerations for Tunnel-Grid Blast Shelter Concept, ORNL-TM-1183 
(August 1965); 

0. T. Robbins and D. L. Narver (Holmes and Narver, Inc.), Engineering 
Study for Tunnel Gr id  Blast Shelter Concept for CI Portion _- o f  Ci ty  of Detroit, 
Michigan, ORNL-TM-I 223 (September 196S). 
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to develop a preliminary conceptual design o f  such a dual-use system, a survey was 

made to obtain available information on this concept. 

Written and oral inquiries were inade to determine where tunnel systems were 

used and what utilities were included. Contacts were made with cities, universities, 

government facilities, the American Gar; Association, the Edison Electric institute, 

the American Insurance Association, and the National Fire Protection Association. 

The information obtained i s  contained i n  fhe Appendices. 

Use o f  underground tunnels i n  urban renewal areas provide a potential solution 

First to a number of  problems related to the use of  c i ty  streets for material handling. 

of these i s  the use of the tunnels for movement of solid wastes generated i n  the 

buildings i n  the renewal area, These wastes could be mcjved through the tunnels by: 

( 1 )  compacting, packaging, and hauling through the tunnel by narrow gage railroads 

or rubber tired vehicles; or (2) by grinding and pumping through special pipelines 

installed i n  the tunnels either pneuniatical ly or as an aqueous slurry. Secondly, the 

tunnels could be used to transfer goods to and from businesses located in the urban 

renewal area. Use of the tunnels for these purposes would minimize the need for 

heavy trucks operating on the streets of the urban renewal area. 

SUMMARY OF RESULTS 

1 .  Municioal Ut i l i ty  Tunnel Systems 

Fairbanks, Alaska, has the only city-owned ut i l i ty  tunnel system of the 19 

cities contacted in the survey (see Appendix A).  The main reason cited for installing 

this system was to provide easy access and to prevent freezing. All uti l i t ies in the 

tunnels are city-owned, and include low-pressure steam, potable water (which i s  

recirculuted), telephone lines, and electric power. Phis system, which i s  six blocks 

long, was installed during the thirties, These tunnels have been satisfactory, but 

have not been extended because of the expense involved. 

City-owned, underground conduit systems to accommodate electric power and 

communication systems are found i n  Baltimore and Montreal; however, no walk- 

through tunnels are uti l ized. 

vided authority to compel the ut i l i ty  companies to place their lines underground. 

Both organizations were set wp under laws which pro- 
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Baltimore's system (1) was installed to provide conduit space for telephone, 

power, telegraph, f ire alarm, and traffic control lines, However, the telephone 

company bui l t  a separate system far their own use, cit ing interfere ce as the reason 

for their separate system. 

The Montreal system was established using the Baltimore system as Q model (2) . 
It also i s  an underground conduit system for power distribution. Since the telephone 

company already had installed an extensive conduit system of their own when the 

Montreal conduit system was initiated, they have continued to sperate separately. 

Although the systems i n  Baltimore and Montreal are not waik-through tunnels, 

their administrative organization and operating philosophy could setve as a model 

for a tunnel system. Both !tirTKW and Montreal have pubaic and private ut i l i t ies 

in  their condwit systems. Money to construct the systems was raised by the city and 

i s  repaid by rental payments. Cost of rental i s  calculated to cover repayment of the 

bonds and operation and maintenance costs. 

Administrative control of access to the conduit sysferns i s  by means of work. 

permits and any work done on the lines i n  the conduit i s  performed under the super- 

vision of a representative of the conduit system and i s  inspected by him for approval. 

This avoids conflicts between the individual users and controls access to the system I 

Procedures of this type would certainly be necessary in cn mult i-ut i l i ty tunnel 

system to protect the interest af the individual ut i l i t ies. Also, the rental costs must 

be set on some b a s i s  that will  insure a fair allotment of the costs to each ut i l i ty .  

San Francisco considered the use of u t i l i ty  tunnels i n  connection with their 

new rapid transit system, however, the proposaI was abandoned because of conf1ict;ng 

requirements of the ut i l i ty  companies involved, 

not really a walk-through tunnel system, but rather a series of side-by-side concrete 

ducts, each duct to contain only one ut i l i ty .  

have required removal o f  the roof of the funnels and interference wi th  street traff ic, 

The San Francisco proposal was 

Maintenance of the uti l i t ies would 

2. Institutional Ut i l i ty  Tunnel Systems 

The information received from 26 universities and Government facil i t ies i s  

(See Appendix B for l isting of installations contacted and summarized i n  Table 1 .  



Tobie 1. Summory of  Information Received from Survey of Inrt i tut iono/ Systems 

Heating Cooling Potable 
Institution Location System System Water 

Eielson Ai r  Force Bore 

Fort WanWright 

University of Alaska 

University of Arizona 

University of California 

University of Southern Coliforn:o 

Civic Center Are0 

US Ai r  Force Academy 

City and County Euildings 

Stote Capitoi Buildings 

University of Miami 

Florida Atlantic University 

University o f  South Florida 

Georgia Institute of Technoiogy 

Purdue University 

US Naval Acodemy 

Michigan Stote University 

University of Minnesota 

i lniversity of Missouri 

Carnei I Univeri i ty 

US M;l i tary  Academy 

Univers;ty of Okiahoma 

University o f  Oregon 

University o f  Texas 

NASA 

University of Washington 

Fairbanks, Alaska 

Fairbanks, Alaska 

College, Alosko 

Tucson, Arizona 

Irvine, Cali fornia 

Los Angeles, Cali fornia 

Los Angeler, Cali fornia 

Colorodo Springs, Coloradc 

Denver, Colorado 

Denver, Colorado 

Miami, Florida 

Boca Roton, Florida 

Tanpo, Florida 

Atlanta, Georgia 

LoFoyette, Indiana 

Annapolis, Maryland 

East Lansing, Mich igan 

Minneapolis, Minnesota 

Columbia, Missouri 

lthaco, N e w  York 

West Point, N e w  York 

Kormon, O k i u h o m a  

Euaene, Oregon 

Austin, Texas 

Houston, Texas 

Seattle, Washington 

Steam 

Steam 

Steam 

Steam 

Hot Wo.er 

Steam 

Hot Water 

Steam 

Steam 

Hot Woter 

Hot Water 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

Steam 

No 

K O  

k o  

Yes 

Yes 

Yes 

N O  

N o  

No 

Yes 

N O  

N o  

Ye5 

Yes 

NO 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Y d  

Yes 

Yes 

Yes 

No 

NO 

Yes= 

N o  

N o  

No 

Yes 

Yes 

N o  

N o  

No 

Fuel Electric S i &  
Gas Power Communica t ions (ft) Remarks 

N O  

No 

No 

No 

Yes 

No 

N o  

Yes 

No 

No 

No 

N o  

No 

N 0 
N O  

N o  

No 

N O  

No 

NO 

No 

N o  

Yes 

Yes 

No 

Yes 

YesC 

NG 

Yes 

Yes 

Yes 

yesd 

N o  

Ye5 

No 

Yes 

Yes 

K O  

Yes 

Yes 

aFirst dimension i s  tunnel width and second dimension i s  tunnei height for rectangular sections. 
bSix-inch cold rof: warer supply i n  copper pipe. 
'Primary electr ic power not included. 
dNew tunnels do not have water and electr ic power. 
eElectric power distribution system has been removed from tunnels. 

Secondary power on ly .  
Water iines are being removed from old tunne!r for lock of space. 

No 

Yes 

N O  

Yes 

N o  

N o  

Yes 

KO 

Yes 

Yes 

NO 

Yes 

N o  

Yes 

No 

No  

Yes 

No 

Yes 

Yes 

4.5 x 5  

5 x 5  

6 x 6 . 5  

4 x 6 . 5  

8.5 x 1 1 . 5  

9 x 14 

5 x 7  

20 x 6.25 

6.67 x 6.67 

6 x 6 . 7 5  

5 t o 7 x 7  

4 . 5  x 6.5 

6 x 7  

6 x 6 . 5  

6.5 to 13 x 7.4 

5 x 6 . 5  

Sonitory sewers included. 

Sanitary sewers included. 

Fire mo;n included. 

Clock and c ims bell  cir- 
cuits, control circuits. 

A i r  lines. 

Tunnelr no' used. 

Diesel o i l  line, instrument 
a i r .  

600 feet oi tunnel. 

1500 feet of tunnel. 

Tcnne I s  not c:red. 

1rr:gotion water, f i re alarms, 
clock c:rcuit i ,  educational 
television. 

Tunnels not used. 

N e w  instaIlation - Not 
walk-through. 

Control air  /ines, TV cable. 

Ut i i i t ies  mainly i n  trencher. 

Demineralized water between 
power plants. 

A i r  lines. 

See Footnote e .  

Tunnels not used 

Tunneis not used. 

Compressed a i r .  

TV cable, irr igation water, a i r .  

Cornpressed a i r .  

Compressed air,  telemetry 
circuits. 

Compressed air,  clock and be l i  
circuits. 

P 
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copies of replies received.) 

the use of walk-through ut i l i ty  tunnel systems i s  quite common. 

These results indicate that unlike the cities contacted, 

This survey indicates that steam lines (or hot water) are associated with essen- 

t ia l ly  a l l  existing ut i l i ty  tunnel systems. 

dif f iculty and expense of installing heating system lines satisfactorily by direct burial 

methods,although the decision to install tunnels at one site and not a t  another has 

been influenced by a number of factors. These factors include: 

This, at least i n  part, arises from the 

Factors favoring installation of tunnels 

a. Easier accessibility for instal lation, inspection, maintenance, altera- 

tion, and expansion of u t i l i ty  lines. 

Installation of lines i n  a less hostile environment. b .  

c. Aesthetic considerations, 

d.  Fewer traffic problems and less interference with commerce because of 

torn-up streets. 

Factors hindering instal lation of tunnels 

e. 

f .  

Conflicting requirements of the ut i l i t ies involved. 

Economic restraints such as capital budgets, competition for funds 

within a project, e t c .  

Extent and usability of existing ut i l i t ies i n  proposed tunnel area, 

Concern over compatibility between the ut i l i t ies required. 

g , 

h .  

No instances have been found where users of u t i l i ty  tunnels would have pre- 

ferred to have direct-burial systems. 

growth of u t i l i ty  requirements has exceeded the tunnel's capacity to hold the lines, 

In some instances this has been solved at minimum expense by removing some uti l i t ies 

from the tunnels. Thus, an essential prerequisite for a successful tunnel system i s  a 

good long-range master plan for future ut i l i ty  requirements. 

However, situations are known where the 

Fuel gas exists i n  only two tunnel systems in  the survey. A six-inch gas line i s  

located i n  the 600-foot tunnel connecting two municipal buildings in  Denver, urid a 

four-inch gas line is  contained in  the University o f  California - lrvine system. In 

general, the gas companies and institutions are hesitant to include fuel gas in  the 

tunnels . 
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Potable water i s  installed in about one-half of the tunnels surveyed. Michigan 

State University has commented that water i s  not included i n  their tunnels because 

of a concern with possible increases in  water temperature. 

moving water mains from i t s  old tunnels because of space requirements and i s  going 

to a direct burial system. Water i s  not included in  their new tunnels. Increase in  

water temperature was the reason cited for this change. Apparently, an increase in  

water temperature i s  not a concern to the other users of tunnels which include potable 

water. 

Purdue University i s  re- 

Electric power i s  contained in most o f  the tunnel systems reported although 

Michigan State University, Purdue University, and the University of Missouri ex- 

pressed concern with the effect of temperature on cable capacity. 

universities have or are excluding power cables from their tunnels. 

These three 

Table 1 also shows that a number of other u t i l i ty  lines are contained i n  the 

tunnels (see column on Remarks). These range from diesel oil to irrigation water. 

3 Tunnel Construction 

In general , reinforced concrete i n  rectangular cross-section i s  most frequently 

uti l ized for tunnels installed i n  s l i t  trenches and circular cross-sections are used 

when tunnels are bored. 

Although the concrete i s  usually poured in  place, round and el l ipt ical  precast 

sections have been used for u t i l i ty  tunnels for institutions 

w a y ~ ‘ ~ ) .  Rectangular cu/verts uti l izing precast sections and precast cable ducts 

have also been installed (5’6’. Steel sections manufactured by Armco Steel (Amco 

Mult i  Plate) and Republic Steel have also been used for tunnels accommodating 

chemical process lines and u t i l i t y  lines under railroads, etc., and for pedestrian 

tunnels. Ric-WiI, Inc ., routinely manufacturers prefabricated utilidors ut i l iz ing 

steel sections for the shell. 

Typical tunnel cross-sections are shown i n  Fig. 1. 

(3) and under express- 

When tunnels contain both electric power lines and steam lines, they are 

usually ventilated to keep the temperature at  Q reasonable level. At the NASA 

Manned Spacecraft Center, the tunnel i s  protected with high temperature alarms. 

In many cases the tunnels are lighted. Frequently, the tunnels are placed under 

sidewalks to facilitate snow removal a Of course, this can be done only with fairly 
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8'6" 

1 1'6" 

L 
High-pressure Steam 

I /  
. .  

:.a::P.' . . . . .  '--- Chilled Water Flow 
and Return 

-Cable 
Rack 

-€ lec  
Recept 

Support 

Fig. 1 - Typical Uti l i ty Tunnel Sections. Upper left: tunnel with fuel gas line at 
University of  California Campus -Itvine; Upper right: small tunnel at NASA Manned 
Space Craft Center, Houston; Lower left: University o f  Washington tunnel eonstruct- 
ed by tunneling; Lower right: University of Washington tunnel constructed by open 
cut method. 
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level ground and careful attention to grades. It has been reported that the forces 

caused by pipe expansion have caused unexpected diff iculty in some instances re- 

sulting in  bolt or concrete failure * The Montreal International Airport tunnel system 

was laid out i n  a zig-zag puttern to avoid this problem, by eliminating the need for 

expansion joints, as such(7). Typical tunnel cross-sections, system layouts, etc., 

for individual systems are presented in  the Appendices. 

Most of the tunnel systems contained in  this survey are not deeply buried. 

Two institutions, the University of Minnesota and the University of Washington, use 

deep bored tunnels. One feature of the deep tunnel (reported by the University of 

Washington) i s  the lack of  interference between the deep tunnels and new building 

construction, and the f lexibi l i ty provided in the future location of new buildings. 

4. Tunnel Economics 

The NASA Manned Spacecraft Center in Houston has a modem system of 

u t i l i ty  tunnels to accommodate a l l  heating and cooling piping, and electrical and 

signal circuits. As a result of a study to determine the most economical type of 

tunnel, assuming an H-20 load, a reinforced concrete box-type tunnel was selected. 

Typical costs in 1963 for tunnels of this type excluding excavation or installed 

ut i l i t ies ranged from 100 $/ft for 6.5 ft  x 7.3 ft, to 240 $/ft for 13 ft  x 7.3 ft 

tunnels. Additional information on the tunnels at the NASA site are presented in 

Appendix B. 

A 1965 study at the University of Illinois showed i t  to be more economical to 

use tunnels rather than conduits when three or more pipes were to be installed. Like- 

wise, the cost of installing piping over four inches in diameter in  tunnels was found 

to be cheaper than installation in  conduits for an application at Camp Gagetown, 

New Brunswick . (8) 

Michigan State University reports that an underground tunnel system i s  no more 

expensive than a high quality, buried steam and return system, when the pipes 

required are large (18-inch steam, IO-inch return). They further state that reduced 

maintenance costs and future pipe space obtained with a tunnel system more than 

offset the  additional cost of a building service i. 
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5. Compatibility of Uti l i t ies in  the Same Tunnel 

As pointed out above, a l l  of the institutional u t i l i ty  tunnels surveyed are 

associated with central heating or cooling. They typically contain steam (or hot 

water), chil led water, and the associated returns. As may be seen from Fig. 1, 
electric power and signal circuits are frequently installed in  ventilated tunnels, 

Irrigation water, potable water, and compressed a i r  were also reported in  several 

instances. fn two instances, fuel gas has been installed in  a tunnel system. Dis- 

cussions with representatives of the American Insurance Association, National Fire 

Protection Association, American Gas Association, and the Edison Electric Institute 

indicated that l i t t le  experience i n  this area i s  available and reflected deep concern 

about the advisability of installing gas lines in ut i l i ty  tunnels under c i ty streets. 

However, i t  was pointed out that tunnels would offer a solution to the serious 

problem of undetected leaks in buried gas lines (the so-called substructure problem) 

since tunnels would make i t  possible to monitor the gas lines for leaks. 

Tunnels have been bui l t  to carry gas mains under rivers, etc. On of the best 

known examples i s  the Astoria Tunnel, bui l t  i n  1915(~), to carry two cast-iron 72- 

inch gas mains under the East River. The mains were removed in  1963 to clear the 

tunnel to carry electric cables(’*). The Hudson River Tunnel, under the East River, 

w i l l  contain 345 kv transmission lines, and pipes for gas, steam, and oi l  (1 1 )  . 
Parliamentary approval was given to placing two 18-inch gas mains i n  the new 

Dartford tunnel (vehicular) under the Thames River. The lines were to be placed 

either overhead or i n  the ventilation ducts under the carriageway floor. Gas lines 

have also been installed in pedestrian tunnels under the Tyne River i n  England arid 

the Maas River in Holland. 

The replies received and information collected by telephone contacts commonly 

indicates concern about i ncompa t i  bi  I i ty be tween various ut i  I i ty com bi na tions which 

could be included in  a tunnel system (steam lines and potable water; steam lines with 

electrical power cables). As shown in Table 1, these uti l i t ies ure combined quite 

often. 

Exactly what criteria have been used i n  decisions to install various ut i l i t ies i n  tunnel 

systems are not clear. Apparently, decisions have been influenced by the attitude 

I f  the tunnels are ventilated, i t  appears that this problem can be alleviated. 
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of the individual u t i l i ty  companies or the organizations responsible for the design of 

the tunnel system. As an example, telephone lines are included in  some tunnel 

systems, and not in others. 

Sewers are not included in the reported tunnel systems, except those in Alaska 

where freezing i s  a problem. Apparently, gravity Flow and burial depth rule  them 

out i n  most instances; however, where pumped sewers are used (suck as those in  

Alaska), there appears to be no reason why sewers could not be included. 

CONCLUSIONS 

1 .  

institutional applications involving central heating (and cooling) systems. 

The ut i l i ty  tunnel concept has been extensively and successfully employed in 

2. 

newal projects involving high rise bui ldinys in high density areas. 

o f  the institutional experience to these urban renewals appears promising and worthy 

of effort. 

There are many parallels between institutions und expected major urban re- 

Extrapolation 

3. 

parameters and development of general criteria i s  needed. 

There are no set designs or criteria for u t i l i ty  tunnels. Optimization of 

4. 

blast shelter space appear possible. Further work i s  needed to determine the costs 

associated with such a modification 

Modifications to these institutional/urban renewal u t i l i ty  tunnels to obtain 

5. 

gravity flow were used. The economies of pumped sewers are not well known, but 

there i s  reason to believe that the added cost of pumps and auxiliary power supplies 

w i l l  be substantially balanced by the savings resulting in  the reduced size of the 

sewers. More detailed study should be given to this problem. 

Sewer systems could be included i n  tunnels i f  pumped systems instead of 

6. 

handling, or for transfer of materials to and from buildings. 

Studies should be initiated on the potential use of tunnels for solid waste 
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APPENDIX A - SURVEY OF CITIES ON UNDERGROUND UTILITY TUNNELS 

inquiries were sent to the Department of Public Works i n  seventeen cities to 

determine i f  underground ut i l i ty  tunnels are used, Replies were received from the 

cities 1 isted below: 

Anchorage, Alaska New Orleans, Louisiana 
Fairbanks, Alaska Grand Rapids, Michigan 
Tucson, Arizona Minneapolis, Minnesota 
San Francisco, California 
San Jose, California 
Denver, Colorado 

St. Louis, Missouri 
Oklahoma City, Oklahoma 
Salt Lake City, Utah 

Based on the information received, only Fairbanks, Alaska has a city-owned 

u t i l i t y  tunnel system. Baltimore, Maryland and Montreal, Canada were contacted 

by telephone, and have city-owned conduit systems for electric power and 

communicafion circuits. The information received from these cities i s  summarized 

below: 

1 .  Baltimore, Maryland 

Mr. James G, Fairbanks i n  the Bureau of Electrical and Mechanical Service 

explained that walk-through tunnels are not utilized; however, Baltimore does have 

a city-owned conduit system used primarily for power transmission. The system was 

financed by bonds authorized by a referendum, The current revenue of about 

$1,000,000 per year makes the system self-sustaining. The largest conduit i s  5 

inches and the there i s  CI manhole every 200 to 300 feet. The system also carries 

Western Union lines, fire alarm, traffic control, etc. 

cluded, the telephone company has bui l t  a dual system for their use,, Interference 

was cited as a reason to separate and to bui ld a separate system. 

Although originally in- 
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2. Montreal, Canada 

Mr. J .  C. Nepveu, president and chief engineer of the Electrical Commission 

af the City of Montreal, sent a copy of a paper(*) describing the Montreal Conduit 

System which i s  patterned after the Baltimore system and a copy of the by-laws of 

the Commission. 

of the system include: 

Important comments concerning use, financing, and operation (12) 

a. The Bell Telephone Company installed a conduit system of its own 

around 1890 and i t  has continued to be operated separately. 

b. The ci ty has authorized, by law, to issue bonds or debentures, UP to 

10 mill ion dollars; the proceeds of these loans were used for capital 

expenditures to construct and establish the coriduit system. Although 

the maximum of 10 mill ion was reached i n  1955, the c i ty has continued 

to  loan the Commission the required funds for the extension of the 

system. 

c. The rental rate i n  1962 was 6.7 cents per duct foot. 

d. The lessees install and service their own cables. Their work must 

comply in every respect wi th the rules and regulations governing the 

operation of the system, as approved by the Public Service Board of the 

Province of Quebec. The most important of these rules and regulations 
(1 3) may be summarized as follows: 

1 )  The tools and appliances and working methods used by the lessees 

must be approved by the Commission. 

2) Any employee of a lessee, who disregurds these rules and regula- 

tions, may, at the discretion of the Commission, be prohibited 

access to any manhole or part of the system. 

3) Lesees w i l l  not enter manholes without being issued a permit by 

the Commission. 
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Before entering a manhole, care must be taken to see that there 

i s  no danger due to the presence of inflammable or explosive gas. 

N o  cable shall have an over-all diameter exceeding 2.75 inches 

nor be operated at over 13,500 volts between conductors. (Con- 

duit inside diameter i s  3.5 inches.) 

Cables must be racked to position as soon as pulled in; they shall 

not be i n  contact with manhole walls, racks, nor other cables. 

Cables must be bonded and grounded according to specific rules. 

Five cable inspectors, three of whom work exclusively with 

Hydro-Quebec's f ield crews, supervise the installation of cables. 

They issue the permits, al lot the ducts i n  which cables are to be 

pulled and supervise the pulling, training, and splicing opera- 

tions. They periodically report to the office on the construction 

and installation defects which may have been noted. 

3. Sun Francisco, California 

The city of San Francisco considered ut i l i ty  tunnels i n  conjunction with their 

new rapid transit system. However, the proposal was abandoned because of the 

conflicting requirements of the several u t i l i ty  companies involved. Details of their 

concept and the comments of the ut i l i ty  companies involved are presented i n  this 

Appendix . 
4. Denver, Colorado 

The reply from the City of Denver indicated that the underground ut i l i ty  

tunnels are not used by the City except in two institutional type systems connecting 

Ci ty and County buildings, One of these systems contains a 6-inch fuel gas line. 

Details on these systems are presented i n  Appendix B with the other institutional 

systems. 
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F A I R B A N K S ,  A L A S K A  
99701 

O f f i c e  of t h e  
3 i r e c t o r  of  P u b l i c  dorks  

S e p t e x t e r  1 7 ,  1966 

Xr. ti. 2. Boegly, Z r .  
r . e . i l tn  P n j r s i c s  j i v i s i o n  
i)aK i ? i d ~ e  N a t i o n a l  L a b o r a t o r y  
P o s t  Off ice  Sox X 
Oak X i u g e y  T e n n e s s e e  3 7 8 3 1  

Dear S i r :  

Yes, t i l e  C i t y  o f  F a i r , b a n h s  has some s i x  block:; 0 2  
undergrour id  u t  i l i t l e s  i n  our c e n t r a l  downtojm area. 

m-  i.ier,e u t i l i d o r s  c o n t a i n  l o x  p - e s s u r e  steam and  con-  
d e n s a t e  l i n e s  t h a t  d re  u s e d  for i l e a t i n s  a d j a c e n t  b u i l d i n g s .  
1 n e y  also c o n t a i n  c i t y  ,..rater mains, c i t y  t e l e p h o n e  l i n e s  and 
some e l e c t r i c a l  d i s t r i b u t i o n  l i n e s .  

These u t i l i d o r s  a r e  c o n s t r u c t e d  o f  " 2 - C r e t e " ,  a 
i t  c o n c r e t e  i g i t i i  i n s u l a t i n z  p r o 2 e r t i e s  and  tile s r a l l  

a n d  roof are a o o u t  one f o o t  t , a i c k .  Tne i n s i d e  d i n e n s t o n s  a r e  
f o u r  f e e t  wide  and  s i x  f e e t  tall w i t i i  access o p e n i n g s  a b o u t  
every 2 0 0  feet. 

S i n c e r e l y  

Zdward I,. : f a r t i n  
3 i r e c t o r  o f  2 u b l i c  [Jorks 
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MEMORANDUM OF CONFERENCE OR CONVERSATION 

Mr. E. L .  Martin .......... w. 1. GrifFithp ............... ~__ ............ .................... ~ __- --- ...... 

..... . . .  .................... Director ~ of Public W&Foi&arbks,-AIaska ..... =I W. J. Boegly, J r .  
_ _  

5 1 J R l = r T  

Additional ~ Data and Drawings on Fairbanks, -~ Alaska Utility Tunnels 
-~ ~ 

- __I____ 

0 1 5 C U S S I O N  

The letter received from Mr. E. L.  Martin i n  Fairbanks was followed up with a telphone 

cal l  September 19, 1966. 

~ 

- h s i x  blocksofty-owned t-l system was installed i n  thethirt ies during the 

__ ~ ~ ~~ -__ Depression. Its purpose was to provide access and help prevent freezing. All util i t ies 

installed are city-owned and include low-pressure steam, potable water (recirculated), 
-___ 

and electric power. 

Fairbanks. 

N o  sewers are included. No  fuel gas i s  distributed by pipeline i n  - 

Mr, Mart in reported that the University of Alaska at  College, Fort Wainwright, and Eielson 
~ ........... .......... ~ ~- ......... ~ ............ ......... .- 

.......... A i r  F0rceBasehav.e exte&vveand..mora modern 5r5+ems.? ... S o ~ C l u d e . s e w e r l , _  

......... Mr. Martin agreed ............ to send us sections and plan drawings of the Fairbanks, Aloska sysLcm. 
~ ~ .............. ___ . ....... 

C O N C L U S I O N  OR A G R E E M E N T 5  

.......... ~ .............. ~ ........ ~ .......... ~ __ 
~ ........... .... ................. ........... ............ _____-- 

OISTRIBUTION: S I G N E D  

UCN-693 
(123 7-59) 
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F A I R B A N K S ,  ALASKA 
99701 

Z n , i n e e r i n g  J i v i s  i o n  

September 2 3 ,  1366 

-, !'!r. r;. J. Soejly, Jr. 
i i e a l t h  P n y s i c s  d i v i s 2 o n  
3 a k  ii,idze i i a t i o n a l  L a b o r a t o r y  
Oak i? idi ;e ,  'Yeniiessee 3 7 8 3 1  

Jear !fr. S o e g l y :  

i'r . > : a r t i n  , t h e  l u b l i c  :!arks 3i rec  t o r  i3r PairDan!: 7 , 
h a s  a s k e d  t h a t  I send you c o 2 i - s  of  t;l,:ical s e c t i c n s  and 
p l a n s  fo r  e x i s t i n z  u t i l i d o r s  i n  tiiis area. 

lne a t t a c i i e d  s c c t i o n s  a n d  l l a n  d rax in , - s  .are for 
t h e  e x i s t i n G  u t i l i d o r s  i n  the City of  7 a i r b a n k s .  ' i e  c o n t a c t e d  
t h e  U n i v e r s i t y  of A l a s k a  ( t h e y  have  1 l in i tec i  u t i l i d o r  s-fstec!) 
a n d  .niere told t n e y  u o u l d  f u m i s n  u s  w i t h  d r a x i n g s  0 5  t i ie i r  
sys tem.  'Liey h a v e  n o t  yzt y r e 2 a r e d  t n e  p r i n t s  so ::e are  
f o r x a r d i n g  tile a t t a c h e d  and ,wil.l s e n d  the U. o f  iA. ; , r i n t s  
u n d e r  s e p a r a t e  c s v e r  -,J:ien .$e g e t  t 

.,le also c o n t a c t e d  t n e  P o s t  I n F i n z e r ' s  o f f i c e  o n  
F o r t  J a i n b J r i A h t .  Tiley said tliat tils;/ c i id  n o r  ?eel- a t  l i b e r t y  
t o  l e t  tlizse gryiii-ta out but t h a t  iT you . i r o t e  d i r e c t 1 : r  t o  
tnem t n e y  -iii+it he able t u  h e l p .  

I nope xwiat we are  & l e  t o  furn 1 : , J i l l  :>El of as- 
s i s t a n c e  t o  y o u .  

Y , T Q  ... 4 .- y t r u l : ;  y o u r s  , 

C i t y .  E a z i n e e r  

Du'rl : kn 

A t t a c h n e n t s :  a/s 
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MEMORANDUM OF CONFERENCE OR CONVERSATION 

W. L o  Gri f f i th  1 Mr. James G. Fairbank ~- 

Bureau of Electrical ~~ and Mechanical Service ~ 

I Baltimore, Maryland 
S U - J E C T  

- ~~~ ~ Undsrou_nd Ut i l i ty  Tunnels iLBaltimore, Maryland - 

- -~ - k u s t  17, 1966 ~~ - 

Called Mr. Fairbank about B ~ l t i m ~ r e ~ d e r g r o u n d  - uti l i ty  system. 

Mr. Fairbank i s  i n  the Bureau of Electrical and Mechanical Services and explained that 

walk-through tunnels are not utilized; however, Baltimore does have a city-owned conduit 

system used primarily for power transmission. The system was financed by bonds authorized 

by a referendum. The current revenue of about $1,000,000 per year makes the system self-sustain- 

ing. 

The system also carries Western Union lines, fire alarm, traffic control, etc. Although 

originally included, the telephone company has built acJual system for their use. I n te r -  

ference wascited as a reason to separate and to build 0 separate system. 

_. __ _ _  - - ~~ 

~ ~- - - ~ ~ ~ _ _ _ _ _ _  

~ -- - ~~ ~- 

~ ______~.  ~ 

The largest conduit i s  5 inches and there i s  a manhole about every 200 to 300 feet. 
~ ~~ 

- ~ ~~ ~ 

~~ 

November 3, 1966 - 

- Mr.  Fairbank was called to obtain more information about the organization and operation of - 

the Baltimore conduit system. He said he would F & ~ S  pertinent information on their system. 
C O N C L U S I O N  OR A G R E E M E N T S  

......... - .. .... . ~ ~ ~ -. 

... ... ......... .~ - .- ~ -. 

............... ......... __ ___ __ .......... ~ ....... ..... .................... 
D I S T R I B U T I O N :  

UCN-691 
(123 7 - 5 9 )  
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PLACE CRCMAZIE 

1 1 0  OUEST, eOUL CREMALIE 

SUITE S O O . M O N T ~ < E A I  > I  

T E L  384 6841 

PLACE CREMAZIE 
1 1 0  CREMaZIE BLYO WEST 

ROOM 900, MONTREAC 1 ,  

COMMl5SlON DES SERVICES ELECTRIQUES DE LA VlLLE DE MONTREAL 

THE ELECTRICAL @OMMISSION OF THE CITY OF MONTREAL 

C A B I N E T  OU 
PRES8DENT ET 

INGENIEUR EN CHEF 

M r .  W.L. G r i f f i t h ,  
Union Carbide Corporation, 
P.O. Box "Y", 

OAK R I D G E ,  Tenn., 
U.S.A. 

Bldg. 9704-2 

August 18, 1966.  

Dear Mr. G r i f f i t h :  

Pursuant t o  our telephone conversation of 
even date  I take pleasure i n  sending you copy of a paper which 
I presented a t  t he  Winter Convention of the Canadian Elec t r ica l  
Association i n  1962. This  documentation gives  a thorough 
descr ipt ion of t he  s t ruc ture  of the Cormnission, i t s  aims, l ega l  
au tho r i ty ,  f inancial  s t ruc tu re ,  e tc .  

In addi t ion t o  t h i s ,  I a l s o  enclose a copy of 
' I  Recueil des Lois e t  Reglements ' I .  

Hoping t h a t  t h i s  information w i l l  be of 
ass i s tance  t o  you, I remain, 

Yours very t r u l y ,  

Presydent and Chief Engineer 

J C N / P L B  

Ref.: Eng. 50-1  
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ClTY AND COUNTY OF SAN FRANCISCO 
D E P A R T M E N T  OF P U B L I C  WORKS 

- 

September 14, 1966 

351 C I N  HALL 
SAN FRANCISCO 

CALIFORNIA 94102 

513 
Information on 
U t i l i t y  Tunnels 

N r .  W. J. Boegly, Jr. 
Health Physics Division 
Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

Dear M r .  Boegly: 

Reference is made t o  your l e t t e r  of August 26, 1966, 
regarding the use of u t i l i t y  tunnels I n  San Francisco. 

U t i l i t y  tunnels a r e  not  used i n  San Francisco a t  the 
present  time. 
considered i n  connection w i t h  Rapid Trans i t  construc- 
t i o n  but conf l ic t ing  requirements of the severa l  
u t i l i t y  companies resu l ted  i n  abandonment o f  the  
proposal. 

The p r a c t i c a b i l i t y  of t h e i r  use was 

Very t r u l y  yours, 

S. M. Tatar ian 
Director  o f  Public WorksA 

City Engineer 
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L _  I L 

October 6, 1966 

MEMORANDUM OF CONFERENCE OR CONVERSATION 

, / m C  

- ~ J. Walsh W. L. Gri f f i th  

W. J .  Boegly, Jr. 

~~ ~~ ~ 

San Francisco Dept. of Public Works 
.- 

~~ 

~~ L 
S U B J E C T  

Additional Information on ~~ Use of Ut i l i ty  -~ Tunnels ~~~ i n  Conjunction with the San FraEisFo&y Area 

Rapid Transit District 

~~ 

- ~ ~~ _ _  __ -- 

D I S C U S S I O N  

- ~ 

Called -~ Mr. Geertz about additional ~~ information ~ on use of ~ u t i l i ty  ~~ tunnels -~ in conjunction with __- 

~- rapid transit system. Mr. Geertz was not i n  and we talked with Mr. J. Walsh. 
~ -~ _ _ _ _ _ ~  

_________ ~ - 

Mr. Walsh offered to contact Parsons, Brinkerhoff, Quade, and Douglas to obtain drawings 
- ~- ~~ ~ ~~ ~ ___ 

- and additional information on the reasons why the proposed conceptwas Eotused. - 

_-.I--_. 
C O Y C L U S I O N  O R  A G R E E M E N T S  

UCN-693 
(123 7 - 5 9 )  
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4 O H N  E. E V E R S O N  

Afi i l ia td  zuifh PUPSWU, Drinckerholf, Qtiude 6 Douglas 

October 2 0 ,  1966 

Mr. W.J, Boegly , Jr. 
Heal th  Physics  Division 
Oakridge National Laboratory 
Post Office Box X 
Oakridye, Tennessee 

Dear Mr. Boegly: 

We have received a request  from Mr. J.  Wal sh ,  of the  San Francisco 
Department of Public Works,  to  furnish you with avai lable  data  and background 
information concerning s tudies  made here of the  "utility chase"  method of 
handling u t i l i t i es .  
San Francisco Bay Area Rapid Transit Dis t r ic t ,  for the u s e  of the  City and County 
of San Francisco,  who reasoned that  the  "zipper" approach t o  utility maintenance 
would be at t ract ive to both public and private u t i l i t i es ,  

These s tudies  were made a t  the  request  of our c l ien t ,  the  

The enclosed drawings indicate  what was proposed and the at tached 
le t te r  dated November 11, 1965  from m e  to  Mr. W.A.  Bugge, summarizes the 
react ions of the  ut i l i ty  en t i t i es .  I n  general ,  public ut i l i t ies  (City) were ei ther  
neutral  or accepted tk c h a s e  idea .  The private u t i l i t i es ,  however, were unani- 
mous in  finding the c h a s e  unacceptable .  Since the utility facilities we have t o  
contend with are overwhelmingly those of private companies ,  we recommended 
that  the Rapid Transit Distr ic t  adopt a more conventional approach t o  utility 
handling. 

Beyond t h e  specif ic  findings related t o  our Market Street  subway,  we 
found some general  incompatibil i t ies usual ly  ex is t  which a t  l e a s t  ref lect  on 
des ign  of a combined utility tunnel or c h a s e .  Combination of water l ines  and 
power distribution fac i l i t i es  could resul t  in a water  main break shorting out the 
power system. Combination of telephone and power duc ts  may c a u s e  adve r se  
inductive interact ions,  and hazardous working conditions for telephone l inemen. 
Inclusion of g a s  l ines  may be  particularly hazardous producing potential  bombs 
beneath the s t r e e t s .  



Mr. W .  J .  Boegly, Jr. 
Page two 
October 2 0 ,  1966 

Our invest igat ions of exis t ing utility handling procedures throughout 
the country did reveal  that  short utility tunnel runs ,  such a s  those  carrying 
several  ut i l i t ies  under rivers or interconnecting hospi ta l  buildings, have 
been used t o  some exten t .  (Refer t o  the  at tached le t te r  from New York City) 
S ta te  and City fire codes  a s  well as  insurance restr ic t ions,  labor agreements ,  
and l sga l  a s p e c t s  should be  invest igated,  a s  they may affect  design and in- 
fluence the feasibi l i ty  of combining different services  in a single  s t ructure .  

Very truly yours ,  

P B Q & D ,  I n c .  

W . O .  S a l t e r  
WOS/cr 
Enclosures 
cc: Mr. J .  Walsh ,  San  Francisco Dcpt .  of Public Works 
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APPENDIX B - SURVEY OF INSTITUTIONAL UTILITY TUNNEL SYSTEMS 

Since most o f  the known ut i l i ty  tunnel systems appeared to be institutional, 

inquiries have also been sent to the Director o f  the Physical Plant o f  eighteen uni- 

versities. A typical letter o f  inquity i s  reproduced below. 

tac ted were: 

The universities con- 

University o f  Alaska 
University o f  Arizona 
Florida Atlantic University 
Georgia Institute of Technology 
University o f  Miami 
Michigan State University 
University o f  Minnesota 
University o f  Missouri 
Carnel I University 

University o f  Oregon 
Purdue University 
University o f  Southern California 
University o f  Texas 
University o f  Southern Florida 
U. S .  Air Force Academy 
U . S . Mi Ii tary Academy 
U. S. Naval Academy 
University o f  Washingtan 

These replies are reproduced on the following pages of  this Appendix. 

Based on the information received to date, essentially a l l  of the universities 

have ut i l i ty  tunnel systems associated with their central heating faci l i ty. 

The university of Oklahoma was contacted by telephone as a result o f  the 

reply from the University o f  Missouri. The results of the inquiry are presented in  

this Appendix, however, no flammable gas lines are accommodated in  the tunnels. 

The Report of  the Campus Heating of the National District 

Heating Association in  1956, entitled "Tunnels versus Conduits" also describes the 

tunnel system at  various institutions and discusses the relative merits o f  walk- 

through tunnels. 

In addition to the letters to the universities, telegrams were sent- out to 

Eielson Air  Force Base, Fort Wainwright, and the Alaska District, Corps of  

Engineers, and a visit was made to the NASA Manned Spacecraft Center in  Houston. 

Information on ut i l i ty  tunnels in  the Los Angeles Civ ic Center and at  the University 

o f  California, lrvine Campus, was provided D. 4.. Narver, Jr., o f  Holmes and 
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Narver. The University of California was the only university contacted which has 

accommodated flammable gas lines i n  their tunnel system, although this could be 

due, in part, to the small usage of gas at buildings other than the central heating 

faci l i ty .  

Appendix a 

Information obtained from these sources i s  also summarized i n  this 
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O A K  RIDGE NATIONAL. LABORATORY 

UNION CARBIDE CORPORATION 
N U C L E A R  D I V I S I O N  

O P E R A T E D  B Y  

POST OFFICE BOX X 
OAK RIDGE, TENNFSSEE 37811 

August 2b, 1966 

Director of the Physical Plant 
University of Minnesota 
Minneapolis, Minnesota 

Dear Sir: 

We are currently making a study on the use ol’ underground tunnels for 
utilities. We vould like to know if rour  university uses a system of 
this type. If so, what utilities, such as water, gas, power, etc. do 
you include. 

Any information you can provide on this subject will be appreciatxd. 

Sincerely yours, 

WJB:jrn 

W. J. Boegly, Jr. 
Health P’nysics Division 
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'U 1v I v E R 

T O M I .  W. L. G r i  
U n i o n  C a r b i d e  
B u i l d i n g  9704 
P.O.  Box Y 

c 

f f i t h  

-2 
C o r p o r a t i o n  

ASKA 

1 )  ' 31  O c t .  66 

O a k  Ridge, T e n n e s s e e  37830 

D e a r  Mr. G r i f f i t h :  

~ .__I___ -~ 
XI :'I Y (Mrs.) Norma H. M a r t i n ,  Secre 

nm 
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MEMORANDUM OF CONFERENCE OR CONVERSATION 

. ~. ~~ 

D A T E  

October 28, 1966 
~~. ~~ ~ . .  ~ -- ~ _ _ ~  ~~ 

TIME 

[19 T E L E P H O N E  u P E R S O N A L  

- ~ ~p~ -- Carol1 Waite W. L. Gr i f f i th 

W, J. Boegly, J ro  of Southern California 
~~ - ~ ~- 

....... Los Angela, California 
S U W J L C 1  

-- Ut i l i t y  Tunnels at Un iveEip  of Southe-CnCalifornio 

__ __ 
D I S T R I B U T I O N :  

. . _.._ 
D I S C U S S I O N .  

~~ -~ ~ ~~~~ 

~- The University of Southern California does not use underyrzund tunnels on its campus. 

S I G N E D  

. . . . . . . . .  ~~ 

.. 
C O N C L U S I O N  OR A G R E E M E N T S  

UCN-693 
(123 7-59) 



REPLY TO 
ATTN OF: DEC 

D E P A R T M E N T  O F  T H E  A I R  F O R C E  
H E A D Q U A R T E R S  U N I T E D  S T A T E S  AIR FORCE ACADEMY 

U S A F  ACADEMY,  COLORADO aoeao 

2 9 SEP 1966 

SURJECT: 

T O :  Mr.  W . J .  Boegly, J r .  
Health Phys ic s  Division 
Oak Ridge National Labora to ry  
P o s t  Office Box X 
Oak Ridge, Tennessee  37831 

Dear  M r .  Boegly: 

In r ep ly  to  your  l e t t e r  of 24  August 1966 regard ing  the  use of 
underground tunnels  for  uti l i ty d i s t r  ibution s yst  e r m  , tunnels 
are  used f o r  connecting all main  buildings at the  United S ta t e s  
A i r  F o r c e  Academy.  
wa te r ,  h igh - t empera tu re  hot -water ,  secondary  e l e c t r i c a l  s y s t e m  
and communicat ion s y s t e m s  a r e  housed within the  tunnel sys t em.  
P r i m a r y  e l ec t r i ca l  dj  s t r ihu t ion  s y s t e m s  and gas a r e  not included. 

We hope this  in format ion  can  he of s o m e  help t o  you. 
be  of any f u r t h e r  a s s i s t a n c e ,  p l ease  do not hes i t a t e  to  l e t  u s  know 

Our  p r i m a r y  d is t r ibu t ion  s y s t e m  f o r  

If we can  

Sincere ly ,  

’ Direc to r /Con t ro l  Center  

- - - - - - - .  “MAN’S FLIGHT THROUGH L IFE  IS S I J S T A I N E D  BY THE P O W E R  O F  H I S  KNOWLEDGE”’ 



CITY AND COUNTY OF DENVER 

OFFICE O F  1 H E  C1ARAGER 
CITY A K I I  COIJNTY 

BITILDING 

DENVER,  COI.ORADO 30202 

DEPARTMENT OF PUBLIC FORKS 

September 26, 1966 

Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

Attention: W. J. Beogly, Jr. 
Health Physics Division 

Gentlemen: 

Reference is made to your letter of September 20, 1964 regarding 
underground utility tunnels. 

Denver has no underground utility tunnels as a part of its utility 
system. 

The s i x  State Capitol buildings have approximately 1300 feet of 
tunnels containing water, steam, power, and communication lines. 
The City and County of Denver has approximately 600 feet of tunnels 
connecting three of its buildings. These tunnels contain steam, 
gas, and water lines. 

It is a pleasure t o  be of service to you. 

Very truly yours, 

-.euYdmddr- 
Vi. H. McNichols, Jr. 
Manager of Public W o k  
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CITY AND COUNTY OF DENVEK 

OPFICE OF THE MANAGER 

0E:P ARTMEN T OF PUBLIC \VORKS C I ~ Y  AYD town 

October 7, 1966 
BUILDIUG 
DENVER, COLORADO 80202 

Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

Attention: W. J. Beogly, Jr. 
Health Physics Division 

Gentlemen: 

In reply to your telephone c a l l  o f  October 6, 1966 regarding several 
specific questions in relation to gas lines located in underground 
utility tunnels, we are enclosing a print showing a utility tunnel 
which connects two municipal buildings. 

No provisions were made for ventilation except by natural means. 

For information on utility tunnels maintained by the State of  Colorado, 
please contact 

Mr. Thomas C. Nichols 
State Services Building, Room 712 
1525 Sherman Street 
Denver, Colorado 80203 

or 
Phone 222-9911, Ext. 2161. 

We trust  that this will be of interest to you. 

Very truly yours. 

Manager of Public gorks 

JES/f 
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Universi ty  of Miami  
Box 8067 
Cora l  Chbles,  F l o r i d a  
August 31, 1966 

W. J. Boegly,  Jr. 
Oak Ridge National Labora to ry  
P o s t  Office Box X 
Oak Ridge, Tennessee  

Dear  Sir :  

We do not uti l ize the tunnel s y s t e m  fo r  ut i l i t ies  a t  the 
Universi ty  of Miami  due to ou r  low water  table .  
s i t i e s  i n  F l o r i d a  that  do uti l ize tunnels a r e ,  Atlantic Universi ty  
in Boca Raton and the Universi ty  of South F l o r i d a  in  Tampa.  

Two Univer-  

These  two Universi t ies  are both new and the tunnels 
w e r e  l a id  out in the i r  preplanning s tage of construction. 

If you will  wr i t e  t o  the Phys ica l  P l an t  D i rec to r  of these  
Universi t ies ,  I am s u r e  they will give you any information you 
de sir e. 

Since r e ly ,  

E. Hart M o r r i s  
Resident  Engineer  

EHM:lw 



FLORIDA ATLANTIC UNIVERSITY 
BOCA RATON, CLORIDA 

33432 

1166-254 

September 12, 1966 

14r. W. L. G r i f f i t h ,  Process Analysis 
Union Carbide Corporation 
Nuclear Division 
P. 0. Box Y 
Oak Ridge, Tennessee 37831 

Dear M r .  G r i f f i t h :  

With reference to  your l e t t e r  of September 7th,  we a r e  pleased to  
advise  t h a t  Flor ida At lan t ic  Universi ty 's  Physical Plant. operatcs 
from a c e n t r a l  u t i l i t y  f a c i l i t y .  

U t i l i t i e s  l i s t e d  below a r e  d i s t r i b u t e d  through underground concrete 
trenches which average approximately 20 f e e t  i n  width and 6' 3" i n  
height. The top i s  covered with concrete walks: 

A i r  Conditioning - Chilled Lines 

A c e n t r a l  two pipe c h i l l e d  water system ( c e n t r a l l y  control led i n  our 
U t i l i t i e s  Building 

HeatinR - Hot Water Pipes  

A c e n t r a l  two pipe medium temperature hot water system ( c e n t r a l l y  con- 
t r o l l e d  i n  our U t i l i t i e s  Building 

I r r i g a t i o n  Water Lines 

6" water main for i r r i g a t i o n .  Domestic use  not  included 

E l e c t r i c  Power 

13,200 v o l t s  and 4,160 v o l t s  furnished a t  U t i l i t i e s  Building. Dlstr ibut ion 
l i n e s  u t i l i z i n g  13,200 v o l t s  car r ied  on racks i n  trenches. 

-continued- 
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- Page 2 - 

Comunication Lines 

Telephone, Pre-signal Fire Alarm,  Electronic Clock Program lines carried 
on racks in trenches. 

Educational TV Distribution 

Distribution lines are run in trench from a central TV Production Center, 
whenever appropriate 

I hope the above information will be helpful to your study. Please let 
us know if we can be of further assistance. 

Very truly yours, 

FLORIDA ATLANTIC UNIVERSITY 

PHG:mc 

kied H. Gardner 
Director of Plant Operations 



M r .  W. La G r i f f i t h  
Process Analysis 
Union Carbide Corporation 
Nuclear Division 
P. 0. Box Y 
Oak Ridge, Tennessee 37831 

Dear Hr, G r i f f i t h :  

We do not use a tunnel system; however, Flor ida At lan t ic  University 
a t  Boca Raton, Flor ida,  does use t h i s  type of system. Mr. Fred Gardner 
i s  the Director  of Physical Plant ,  and I f ee l  sure he would be happy t o  
give you any information t h a t  he has avai lable .  

Sincerely , 

c B H A  ill, Director 

P 1 Plant Division 

CBH/lQjh 



G E O R G I A  INSTITUTE OF TECHNOLOGY 
ATLANTA. GEORGIA 30332 

PHYSICAL PLANT DEPARTMENT S e p t e m b e r  1, 1 9 6 6  
OFFICE OF THE DIRECTOR 

Mr. W. J, B o e g l y ,  Jr. 
H e a l t h  P h y s i c s  D i v i s i o n  
Oak R i d g e  N a t i o n a l  L a b o r a t o r y  
P. 0. Box x 
Oak R i d g e ,  T e n n e s s e e  37831  

D e a r  Mr. Boegly :  

I h a v e  y o u r  le t ter  o f  Augus t  24, 1966 c o n c e r n i n g  
t h e  u s e  of  u n d e r g r o u n d  t u n n e l s  for u t i l i t i e s .  A l t h o u g h  w e  
h a v e  n o  u n d e r g r o u n d  t u n n e l s  a t  p r e s e n t ,  w e  a r e  j u s t  c o m p l e t i n g  
f i n a l  p l a n s  a n d  s p e c i f i c a t i o n s  for a new u t i l i t i e s  d i s t r i b u t i o n  
s y s t e m  t o  a new s e c t i o n  of  t h e  campus.  T h i s  new u t i l i t i e s  
d i s t r i b u t i o n  s y s t e m  w i l l  c o n s i s t  o f  16"  d i a m e t e r  h i g h  t e m p e r a -  
t u r e  h o t  w a t e r  h e a t i n g  l i n e s ,  24" d i a m e t e r  c h i l l e d  w a t e r  l i n e s  
and  e l e c t r i c a l  c o n d u i t .  

A f t e r  c o n s i d e r a b l e  a n a l y s i s  a n d  i n v e s t i g a t i o n  o f  a c t u a l  
i n s t a l l a t i o n s ,  w e  h a v e  d e c i d e d  t o  p l a c e  t h e  two HTHW m a i n s  i n  
a c o n c r e t e  t r e n c h .  T h i s  t r e n c h  w i l l  b e  a p p r o x i m a t e l y  f o u r  feet  
d e e p  a n d  e i g h t  feet  w i d e ,  i n t e r i o r  d i m e n s i o n s ,  a n d  w i l l  b e  
c o v e r e d  by p r e - f a b r i c a t e d  r o o f  s l a b s  wh ich  c a n  b e  e a s i l y  removed.  
The t u n n e l  s y s t e m  w i l l  a c t u a l l y  € o m  a s i d e w a l k  a s  i t  w i l l  f o l l o w  
t h e  s u r f a c e  of t h e  g r o u n d .  W e  f e e l  t h a t  t h e  t r e n c h  w i l l  b e  a s  
s a t i s f a c t o r y  a s  a w a l k - t h r o u g h  t u n n e l ,  w h i l e  much less e x p e n s i v e .  
T h i s  same s y s t e m  is p r e s e n t l y  i n  u s e  a t  t h e  Kennedy I n t e r n a t i o n a l  
A i r p o r t .  The e l e c t r i c a l  c o n d u i t  bank  w i l l  b e  p l a c e d  a l o n g  s i d e  
t h e  t u n n e l  i n  t h e  same c u t .  The c h i l l e d  w a t e r  l i n e s  w i l l  be 
d i r e c t  b u r i e d  a l o n g  s i d e  t h e  HTHW t r e n c h .  

If you a r e  i n t e r e s t e d  f u r t h e r  i n  t h i s  a r r a n g e m e n t ,  f i n a l  
p l a n s  and  s p e c i f i c a t i o n s  w i l l  b e  a v a i l a b l e  i n  a p p r o x i m a t e l y  f o u r  
weeks .  I f  you p r e p a r e  a copy  o f  y o u r  s t u d y  f o r  d i s t r i b u t i o n ,  
I would  v e r y  much a p p r e c i a t e  r e c e i v i n g  a c o p y .  

Yours v e  t r u l  fla=F> 
P. G. R e c t o r  
Director 
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P U R D U E  U N I V E R S I T Y  
D E P A R T M E N T  O F  P H Y S I C A L  P L A N T  

L A F A Y E T T E ,  I N D I A N A  47907  

September 1, 1966 

Oak Ridge National Laboratory 
Post Office Box X 
Oak. Ridge, Tennessee 37831 

Attention: Mr. W. J. Boegly, Jr. 

Gentlemen: 

Your Letter of August 24, 1966 w i t h  reference t o  underground tunnels 
for utilities has been referred to the writer for reply. 

Purdue University uses a concrete tunnel system for the distribution 
of certain utility services to the maln campus buildings. 

In tine original tunnel system started some thirty yerears ago, the 
tunnel carried high and low pressure steam, condensate return, control 
air, 2400 volt electric service, telephone and water services. With 
the campus expansion in progress, water and electric distribution 
lines are being removed from the old tunnels. Water distribution is 
installed in Ductile Iron pipe underground and electric distribution 
at 12,500 volts in concrete ducts underground. 

ALL the new main tunnel system is 6 ' 4 "  by 6'-8If concrete construction 
and carries high and low pressure steam, condensate return, telephone, 
TV cable and control air. No gas lines are  permitted in the tunnels. 
Where a gas line crosses a main tunnel, it is installed in a steel or 
cast iron pipe sleeve as a safety measure. 
more than 12 miles of concrete tunnel. All chilled water service 
lines ere buried in the &yo&. 

We would be pleased to have you visit this cmpus and inspect the 
t1mel system. 

The system now comprises 

Very truly yours, 

$ D. Miller 
Supt. of Utilities 
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MEMORANDUM OF CONFERENCE OR CONVERSATION 

W. L. Grif f i th 

W. J .  Boegly, Jr. 
- 

Mr. N. D. Mil ler 

Superintendent of Util i t ies 

Purdue University, Lafayette, Indiana 

~ 

- ~ _ _ _ _ ~ _ _ _ _ _ _  ~ ~ ~- 

S U B J E C T  

Additional I n f E a t i o n  about Utjhv Tunnels at Purdue 

DISCUSSION. 

Mr.  M i l l e r  said that water lines i n  the old tunnels were steel pipes and were 

badly corroded. Thus, when extra space was needed they decided to use cast 

~~ - ~ ~ ~ ~ ~~~ - 

iron pipe and burial outside the tunnel where they could better anchorbend?, - 

etc. We also indicated a concern about increases in water temperature due to -~ - ~~ 

- -  heat _ _  lass from stearn lines. Power cables are also-excluded from the tunnels for __ - ~ 

this reason. 

The tops of the tunnels at  Purdue serve as sidewalks. He promised to send typical 

cross-section drawings for our use. 

~ -~ 

~ ~ _ _  _ _ _ _  ~~ -~ 

UCN-693 
(123 7-59) 
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UNITED STATES NAVAL ACADEMY 
Annapolis, Maryland-21402 

IN RE?LY REFER 1 0  

2 7  September 1966 

Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

Attn: M r .  W. J. Boegly, Jr. 
Health Physics Division 

Gentlemen: 

The u t i l i t i e s  systems here  a t  the  Naval Academy 
a r e  i n s t a l l e d  i n  several  underground tunnels  but  i n  the 
main i n  u t i l i t y  trenches.  W e  have two tunnels  both o f  
which a re  a t  e leva t ions  above the  a rea  where ground 
water i s  a problem. And these contain steam, water,  
a i r  and power. 

the  ever present  hazard of the flooding of our smaller 
u t i l i t y  trenches by r i v e r  water. These trenches con- 
ta in ing  p r inc ipa l ly  steam and condensate d i s t r i b u t i o n  
l i n e s  are frequent ly  flooded during periods of high 
water r e su l t i ng  from storms. This c rea t e s  a high r a t e  
of steam loss t o  the condensation of the  steam when the  
l i n e s  a r e  even p a r t i a l l y  submerged i n  w a t e r .  

Our main problem here on the  Severn River i s  

I n  the  ove ra l l  r e h a b i l i t a t i o n  t h a t  i s  now under- 
way here ,  we are planning the  construct ion of addi t iona l  
walking tunnels fo r  the transmission o f  the  u t i l i t i e s  
mentioned above as w e l l  as ch i l l ed  water f o r  a i r  con- 
d i t ion ing  operations.  These tunnels a r e  planned t o  
permit more e f f ec t ive  drainage and pumping by means of 
steam e j ec to r s  o r  motor dr iven pumps located i n  the 
sumps.  
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A new high temperature, high pressure,  hot  water 
heating p l an t  i s  planned fo r  i n s t a l l a t i o n  within the  
next several  years t o  replace our present  steam d i s -  
t r i b u t i o n  system. The new heating plant-. w i l l  be i n  
another locat ion from the present steam generating p l a n t  
and the  ho t  water w i l l  be d i r e c t  buried and supply l i n e s  
of the R i c - w i l  type a s  approved by the  Department of 
Defense €or l o w  area i n s t a l l a t i o n s  adjacent t o  a body 
of water. These w i l l  be located through a reas  other  
than t h e  ex i s t ing  psoposed tunnels referred t o  above. 
These tunnels w i l l  however cover a port ion of t he  t o t a l  
length of these runs. 

You may c a l l  upon us f o r  any information desired.  

Very t r u l y v o u r s ,  . 

A .  B, WILLIAMS 
Director ,  Engineering Division 
Public Works Department 

2 
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M I C H I G A N  STATE U N I V E R S I T Y  BAST LANSINB . WCSIIQAV 48823 

P H Y S I W  PLANT DNI91ON * PHYSIU - BmLDDm 

I 
August 31,  1966 

Mr. W. J. Boegly, Jr. 
Health Physics Division 
Oak Ridge National Laboratory 
Post Office Box X 
Oak Ridge, Tennessee 37831 

Re: Underground Tunnels for Utilities 

Dear Mr. Boegly: 

In response to your le t te r  of August 2 4 ,  1966 ,  we  are  enclosing typical  
ske t ches  of our s team tunnels .  

W e  u s e  walk-through tunnels  for  our main s t eam and return l ine  ex tens ions .  
We a l s o  u s e  walk-through tunnels  €or t h e  building serv ice  runs, whenever 
t h e  building may have future requirements for underground piping. We have 
instal led chi l led water  piping i n  t h e s e  tunnels  when a connection between 
buildings is necessa ry  to ut i l ize  one chi l led water source for a i r  conditioning. 
W e  have a l s o  instal led demineralized water  l ines  between our power plants  
in  t h e s e  tunnels .  

We do not run domestic water  through t h e  steam tunnels  because  it would 
ra i se  t h e  water  temperature.  The natural  g a s  company, Consumers Power 
Company, is opposed to having g a s  l ines  run i n  tunnels  because  of t h e  
great safety hazard due to poss ib l e  l e a k s .  

Electric power cab le s  a re  not instal led in t h e s e  tunnels ,  s ince  their  c a r v i n g  
capaci ty  is greatly affected by a r i s e  in temperature.  

W e  have found tha t  t h e  underground tunnel is no more expensive than a high 
quali ty buried s t eam and return sys tem,  when large p ipes  (18" steam, 10" 
return) a re  being used .  The reduced maintenance costs and future pipe s p a c e  
which a re  obtained by the  use of a tunnel  more than off-set t h e  additional c o s t  
on a building service, when t h i s  building is a type which wil l  need future piping. 

If w e  c a n  be of further help to you, p l e a s e  contact  u s ,  

Very truly yours ,  

T .  B Simon 
Director 

C . C .  R. T .  Flinn 
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UNIVERSITY OF Jdinneso ti 

PLANT SERVICES . MINNEAPOLIS, MINNESOTA 53415 

Mr. W. J. Boegly, Jr. 
October 18, 1966 
Page Two 

O u r  heating tunnels a r e  from 5 t o  7 f e e t  i n s ide  diameter i n  width and 
approximately 7 f e e t  i n  height. 
l e v e l  up t o  the  surface,  are approximately 5 f e e t  i n  diameter. 
storm and san i t a ry  sewer systems a re  approximately 2$ t o  3 f e e t  in 
width and @ t o  7 f e e t  i n  height and they a re  a l l  concrete l ined. 
S q e r a l  p laces  we have only a d r i l l  hole from the  surface of the  
ground d r i l l e d  down i n t o  this lower sandstone layer  t o  have the 
sewage drop from the  sur face  l e v e l  down i n t o  our deep tunnel system. 

3: hope I have been of some help t o  you i n  r e l a t i n g  t o  you the  nature o f  
our  tunnels and t he  systems i n  which they work, and i f  I can be of  any 
f u r t h e r  help, please feel f r e e  t o  wr i te  f o r  more d e t a i l s .  

The shaf t s ,  which go from the  lower 
Our 

Very truly yours, 
--- 

0. J. Nelson, P. E. 
Asst. Supervising Engineer 
P l a n t  Services 
University of Minnesota 
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University of Missouri 
COLUMBIA KANSAS Cll-Y - XOI LA - ST LOUIS 

OFFICE OF DIRECTOR OF PHYSICAL PLAN-l 

September 7 ,  1966 

110 General Services 
Columbia, Mo 65201 

Area 314 - 449-9101 

M r .  W.J. Boegly,  Jr. 
Oakr idge  N a t i o n a l  L a b o r a t o r y  
Union C a r b i d e  Corp. 
B u i l d i n g  3504 P.O. Box X 
Oakr idge ,  Tenn. 37831 

Dear MI-. Boegly: 

you i n d i c a t e d  you were i n t e r e s t e d  i n  underground t u n n e l s  f o r  u t i l -  
i t i e s .  

I write i n  r e p l y  t o  your  l e t t e r  o f  August 22 ,  1966, i n  whkh 

We have  many of o u r  steam and r e t u r n  l i n e s  i n  wa lk - th rough  
t u n n e l s .  These t u n n e l s  were c o n s t r u c t e d  approx ima te ly  40 y e a r s  
ago and are s t i l l  i n  good c o n d i t i o n .  They are ma in ly  b r i c k  con- 
s t r u c t i o n .  Former ly ,  e lec t r ic  d i s t r i b u t i o n  w a s  h a n d l e d  i n  t h i s  
same t u n n e l ,  however, due t o  the growth  o f  o u r  campus, e lec t r ic  
d i s t r i b u t i o n  sys t ems  have  been  removed f rom the steam t u n n e l .  I 
would n o t  recommend that  e lec t r ic  d i s t r i b u t i o n  sys t ems  be h a n d l e d  
i n  t h e  same t u n n e l  w i t h  h e a t i n g  p i p e s .  
h i g h  i n  the t u n n e l  and r e d u c e s  the c a r r y i n g  c a p a c i t y  o f  e lec t r ic  
c a b l e s .  

The t e m p e r a t u r e  i s  u s u a l l y  

The c o s t  of c o n s t r u c t i n g  t u n n e l s  has been  such  that  i t  h a s  
n o t  been  p o s s i b l e  f o r  t h e  U n i v e r s i t y  t o  e x t e n d  i t ' s  wa lk - th rough  
t u n n e l s .  We are now u s i n g  c o n c r e t e  c h a s e s  f o r  d i s t r i b u t i o n  o f  
steam and r e t u r n  l i n e s .  

Water l i n e s  are b u r i e d  d i r e c t l y  i n  the ground.  Gas l i n e s  are 
d i r e c t l y  i n  the ground w i t h  e lec t r ic  power b e i n g  d i s t r i b u t e d  under-  
ground i n  c o n d u i t  encased  i n  r e d  t i n t e d  c o n c r e t e .  

e r s i t y  o f  Oaklahoma a t  Norman, Oaklahoma. I u n d e r s t a n d  t h e y  d i s -  
t r i b u t e  steam, have  c o n d e n s a t e  r e t u r n  as w e l l  as c h i l l e d  water 
l i n e s ,  g a s  l i n e s ,  and power l i n e s  i n  their  u t i l i t y  t u n n e l s .  The 
t u n n e l s  are w e l l  v e n t i l a t e d  and are q u i t e  s a t i s f a c t o r y  f o r  their  
u s e ,  I would s u g g e s t  you c o n t a c t  t h e  D i r e c t o r  o f  t h e  P h y s i c a l  P l a n t  
a t  t h e  U n i v e r s i t y  o f  Oaklahoma f o r  f u r t h e r  i n f o r m a t i o n  r e g a r d i n g  
t h i s  m a t t e r .  

The most s a t i s f a c t o r y  sys t em o f  which 1 know, i s  at  the Univ- 

Bope t h i s  i n f o r m a t i o n  w i l l  be o f  some v a l u e  t o  you i n  your  
s t u d y .  

P h y s i c a l  P l a n t  



CORNELL UNIVERSITY 
DEPARTMENT OF BUILDINGS AND PROPERTIES 

ITHACA, NEW YORK 

September 9 ,  1966 

M r .  W. J. Boegly, Jr. 
Health Physics Division 
Oak Ridge National Laboratory 
P.O. Box X 
Oak Ridge, Tennessee 37831 

Dear M r .  Boegly: 

In  answer t o  your l e t t e r  o f  August 24 I s h a l l  have to advise tha t  
Cornell does not use underground tunnels f o r  u t i l i t i e s  except i n  
r a r e  instances where conditions make t h e i r  use imperative. A l l  our  
u t i l i t i e s  a re  now d i r e c t  b u r i a l ,  including steam, water, power, 
sewers, c h i l l e d  water, e t c .  I have regret ted many times t h a t  our 
u t i l i t i e s  a re  not i n  tunnels f o r  maintaining them would be much 
eas ie r .  However, the UniversLty s t a r t e d  on d i r e c t  bur ia l  i n  1929 
and to  make changes now would not be j u s t i f i e d .  

Where we do use short  sect ions of tunnel, we have put in to  them a l l  
the u t i l i t i e s  t h a t  were i n  the area and we now have a sect ion o f  
tunnel i n  which there is steam, c h i l l e d  water and e l e c t r i c i t y .  

Very s incerely yours ,  

Ju l ius  F. Weinhold 

5 Director of Physical Plant 

Please Address Reply to  #be Vepariment and Not to an Xndioidual 



DEPARTMENT O F  THE ARMY 
UNITED STATES MILITARY ACADEMY 

WEST POINT. NEW YORK 10906 
OFFICE OF TIE KNGINEER 

3 Srptember 1966 

MI-. W. J. BoeEly Jr .  
Henlth Physics Division 
Oak Ridge National Labomtory 
Oak Fidge, Tennessee 37830 

B a r  Sir :  

Your l e t t e r  o f  24 August 1966 sent  t o  the  Eean of t h e  United Stn'ws 
Mil i taFj  Academy requesting incormation on the USP o f  underground u t i l i t v  
tunnels a t  the Mi l i tmy Academy has  been referred to t h i s  orf ice  f o r  
r v l y  

Underground u t i l i t v  tunnels, ns such, are not used extensively a t  
this ins ta l la t ion  becausc rock excsvation would have been required for 
t h e i r  i n s t a l l a t ion .  
system located i n  t h e  core area i s  instal led i n  a ftwalk-thrutt tunnel. 
The underground e lec t r ica l  dis t r ibut ion system is instal led i n  a manhole- 
duct system whilr water and gas ore distributed by d i rec t  buried pipes 

Only a small portion of our s t e m  dis t r ibut ion 

If I can be of further assistance,  please do not hesi ta te  t o  
contact me. 

Sinrerely yours, 

RIEL s .  C R ~ D A L L  

Engineer 



MEMORANDUM OF CONFERENCE OR CONVERSATION 

................... ..................... - ~ 

W. L. Gri f f i th  I J. Kuhlman 

University?! Ok‘ahoma .............. 

Norman, Oklahoma 

DIKUSSloN:  

Mr. J. Kuhlman explained that some of the ut i l i ty  twnnels bui l t  20 years ago were 

too small. The uti l i t ies i n  the tunnels include steam, chil led water, associated 

~ .................... .................... ..................... ........... .................... - ....... 

returns, potable water, compressed air, and electric power. No fuel gQS--is run in.... 

____.-__- _I.-.x_._ ._._.._.I._.._. ~ 

C O N C L U S I O N  OR A G R E E M E N T S  

UCN-693 
(123 7-59) 
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U N I V E R S I T Y  Of. O R F G O N  
E U G E N E ,  O R E G O N  9 7 4 0 3  

relcphoiic(codc 503) 1 4 2 - 1 4 1 1  

October 31, 1966 

Mr. W. L. Griffith 
Union Carbide Corp. 
Building No. 9704-2 
P.O. Box Y 
Oakridge, Tennessee 

Dear Mr. Griffith: 

In response to your telephone inquiry of October 28th regarding the 
utility tunnel on the University of Oregon campus, please be advised 
that the following utility services are carried in our tunnels: 

Irrigation Water 
Telephone 
Compressed Air, 20 psi 
Cable Television 
Steam (60 psi HP; 20 psi LP) 
Condensate return 
Chilled Water Supply and Return 
Pump Circuits 
Tunnel Lights 
Clock Circuits 
Prinary Electrical Service, 4160 volts 

I am enclosing a tunnel map, and a drawing showing typical tunnel section 
details. I trust that this information will be of benefit to you in your 
Urban Renewal planning operations. 

encl. 
. .  

YDepartment of Physical Plant 
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THE UNlVERSlTY OF TEXAS 
AUSTIN 78712 

August 29, 1966 

Oak Ridge National Laboratory 
Post  Off ice  Box X 
Oak Ridge, Tennessee 37831 

Attention: Pfr. W. J. Boegly, Jr. 
Health Physics Division 

Gentlemen f 

YOUK l e t t e r  dated August 24, and wr i t ten  with regard to underground 
tunnels has  been received. 
an extensive underground tunnel system on i t s  Main Campus. 

The dimensions of such tuaneln vary. 
s t ruc tures  of  t h i s  character  have in te rna l  dimensions of the follow- 
ing order: height  6'6"; width 6'0". 
has proven to be unwise here  and we do have some membars as la rge  as 
7'6Iq high and 10"" wide. 
concrete eons t ruc  t ion. 

The University of Texas does make use of 

I n  the g r e a t e s t  number of cases 

The use of samller s t ruc tures  

A l l  of our s t ruc tures  involve a re inforced 

Such tunnels a r e  used f o r  the d i s t r i b u t i o n  of steam, condensate, 
ch i l led  water supply, c h i l l e d  water re turn  and compressed a i r .  We 
have no sa8 l i n e s  i n  such s t ruc tures .  

E l e c t r i c a l  and communications d i s t r i b u t i o n  systems are completely 
separated from the tunnel systems. 
f i b e r  duct banks encased i n  concrete with divided wanholes so t h a t  
power is i so la ted  from comunieat ions.  

In  the e a r l y  s tages  expansion find contract ion of l i n e s  in tunnels were 
cared f a r  with devices which required per iodic  maintenance such as ex- 
pansion j o i n t s .  
hove been constructed t o  enclose convolutions or bends i n  the piping 
system. Tn t h i s  manner a continuous service i s  possible .  

The i n f o r m t i o n  which I am praviding i s  e a g e r .  If your i n t e r e s t  war- 
r a n t s  such an ac t ion ,  we w i l l  be glad t o  conduct a tour  of inspect ion 
for you i n  the  event tha& a v i s i t  t o  Austin is possible. 

They are cared f o r  separately by 

These have now a l l  been removed and expansion chambers 

Sincerely yours, 

h 

cc: Mr. @. R. von Biebars t r in  

Ca)r1 J. fckhardt 
Director of Physical Plant 



UNIVERSITY of WASHINGTON 
PHYSICAL PLANT DEPARTMENT 

SEATTLE 5 ,  WASHINGTON 

August 30, 1966 

Mr. W. J .  Boegly, Jr. 
Health Physics Division 
Oak Ridge National Laboratory 
P. 0. Box X 
Oak Ridge, Tennessee 37831 

Dear Mr. Boegly: 

The University of Washington has an extensive underground u t i l i t y  
tunnel system which was constructed and is  being expanded t o  s a t i s f y  
severa l  cri teria:  

1. 

2. 

Securi ty  and control of service t o  ensure r e l i a b i l i t y ,  

Achieve maximum f l e x i b i l i t y  i n  s i t i n g  new buildings,  
( tunnels a re  t h i r t y  t o  seventy feet below ear th  sur face ,  
subs t an t i a l ly  below building foundations and basements), 

Reduce maintenance and operating costs, 

F l ex ib i l i t y  f o r  t he  i n s t a l l a t i o n  of new u t i l i t i e s  of the  
expansion of  ex i s t ing  services, 

3. 

4 .  

5. Aesthetics.  

Attached is a copy of a drawing e n t i t l e d  "Ut i l i t y  Tunnel System" 
which shows ex i s t ing  tunnels as well as those contemplated f o r  fu ture  
construction. Also attached a r e  copies of drawings Nos. A3-1391 and 
A3-1392 which i l l u s t r a t e  University of Washington standards f o r  both 
open cu t  and tunnelled u t i l i t y  tunnels.  
vided i n  the  tunnels a re  indicated on these  l a t t e r  two drawings. 

The standard serv ices  pro- 

Yours very t r u l y ,  

JPH:vk 
encl.  
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ARYEN-U 

DEPARTMENT OF THE ARMY 
U S A R A L Y U K O N  COMMAND A N D  FORT WAINWJRIGHT 

APO SEATTLE 98731 

Office of the Post Engineer 

23 September 1966 

Union Carbide Corporation 
Nuclear Division 
A'fTN: W.L. Griffittr.  
Odkrfdge, Tennessee 

Dosr IW. Gri f f i t h ;  

I n  rep ly  t o  your message OP 20 September 1966 requesting data on 
the use of underground tunnels f o r  u t i l . i t i e s  d i s t r ibu t ion ,  the fo l low-  
ing i n f o r m t i o n  is offered: 

IJnderground tunnels o r  u t i l i d o r s  a r e  used f o r  u t i l i t i e s  se rv icas  
t o  almost a l l  buildings on t h i s  post. 
water and sewage piping systems are included, 
telephone cables  and c i r c u i t s  are frequent ly  run i n  the. same u t i l i d n r  
as other services. Electrical  power is not included. 

Heating steam, condensate return, 
Tn addi t ion the  post  

"lie u t i l i d o r s  are generally of reinfQrced concrete wf t h  remova3lp. 
top l i d s *  Sizes vary from 2' x Z q  i n s ide  f o r  smaller building branches 
t o  5' x 5' and l a rge r  f o r  main runs.  Access manholes are s p c e d  200 to 
400 feet apar t  and a t  major branches o r  changes in di rec t ion .  
frequently supported on "unistrut" framing members using p i p e  e u p p ~ r t  
r o l l s ,  alignment guides, and expansion jo in t s .  Utilidars generally are 
grsdcd so t h a t  any ground water t h a t  should en te r  w i l l  flow t o  a sump 
located fn a rranhole, 

Piping is 

Water piping is galvanized steel  with Dresser couplings except t h a t  
The flanged j o i n t s  are used at f i t t i n g s  f o r  branches and in t e r sec t ions ,  

water mains are anchored t o  t h e  concrete u t i l i d o r  wal ls  a t  a l l  branches 
and a t  approximately 100 f o o t  i n t e rva l s  on s t r a i g h t  runs t o  prevent 
excessive accumulation of movement. 

Steam and condensate re turn  piping i s  schedule 40 black s t ee l  d1-h 
b u t t  weld f i t t i n g s ,  
are generally used, 

Slip type expansion jo t t i t s  of the  "gun parked" type 
Stearn, r e tu rn  and water p i p e s  are insulated.  
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ARYEN-[J 
M r .  W.L. G r i f f i t h  

23  September 1966 

Sewers are usual ly  of pressure type cement asbestos  supported on and 
s t rapped t o  concrete blocks on the  bottom of t h e  u t i l i d o r .  
i ng  s t a t i o n s  a r e  used where required t o  e l iminate  excessive depth of 
u t i l idors .  

Sewage pump- 

Use o f  these underground u t i l i d o r s  has heen very s a t i s f a c t o r y  a t  
t h i s  pos t  where extremely cold winter temperatures preva i l ,  

Sincerely yours 

2 I n c l  
2 photos of 
u t i l i d o r s  

Major, CE ,, 
Engineer 
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XUAOOS 

RR RUKXJV 

DE RUEPXU 076 2631812 
ZNR UUUUU File 

R 2017322 SEP 66 

FM UNION CARBIDE COR NUCLEAR D I V  W L G R I F F I T H  OAKRIDGE TENN 

T O  P O S T  ENGINEER E I L S O N  A I R  FORCE BASE ALASKA 

AEC 

BT 

w. L. G r i f t %  d 

P 

UNCLAS WE ARE CURRENTLY MAKING A STUDY OB1 THE USE O F  

UNDERGROUND TUNNELS FOR U T I L I T I E S .  WE WOULD L I K E  TO KNOW I F  

YOUR B A S E  U S E S  A SYSTEM O F  T H I S  TYPE. I F  SO, WHAT U T I L I T I E S ,  

SUCH A S  WATER, GAS,  POWER ETC., DO YOU INCLUDE. 

ANY INFORMATION YOU CAN P R O V I D E  ON T H I S  S U B J E C T  WILL B E  

R P P R E C I A T E D  

. 
!! 
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Reply From Eielson Air Force Base, Alaska 

R 01011152 OCT 66 
FM SOIOCMRTSPTGP EIELSON AFU ALASKA 
T O  RUCIPRA/UNION CARRIOE COHP NUCLEAR n1V W L GRIFFITH OAKRIDGE TEP4f.I 

I F I F  0 RUKDAG/AAC 
BT 

ILCE 05tJbl SEPTEMBER 66, 
REFERENCE YOUR UNCLASSIFIED MESSAGE R2017322 SEP 661 THIS BASE 

UTIL IZES A CONCRETE UTILIDOR IJNDERGPOUND 5YSTE.M FOR STFAM L INF  
UISTHIBUTIOPJ SYSTEM FKOM CENTRAL HEAT PLAfJTi WATER ANS SEWPGE: 
OISTHIBUTXON SY5TEMT3 AND SOME COMMUNICATIONS LINES. WE HAVE SOME 
UTILIUORS DESIGNED TO CRAWL THROUGH AND SOME TO WALK THROUGH. 
IJEARUY FORT WAINWRIGHT, FORMERLY LADD A I R  FORCE 0 4 5 E t  HAS WALK 

MEANS TO G t T  FULL INFORMATION DESIRED. YOUR MESSAGE NOT CLFAR 
CONCERNING WHETtiER YOU REQUEST INFORMATION CONCERNIG SIZE, DESIGN, 

EMS, AND COSTSt 

rHROWGH TUNNEL SYSTEPn. SUGGEST V I S I T  TO BOTH INSTALLATIONS AS UECIT 

FUI\ICTION* COST,  CONSTRUCTIONt OH MAINTENANCE PRO8 

PRACTICALLY ETC. WE WILL TRY TO ANSWER SPECIFIC QUESTICNS I F  YOU 

BILLY BURKE* L T  COLONEL, IJSAF 

B T 

kURITk RUT BELIEVE VXSIT PREFERABLE. 

RASE C I V I L  ENGINEER EIELSON AFH ALASKA 

NNNN* 
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MEMORANDUM OF CONFERENCE OR CONVERSATION 

W. J. Boegly ~ 

W.L. Grif f i th 

Mr, Lamutt -- 

Eielson A i r  Force Base, Alaska 

_ _ _ _ _ ~  I 
_I_ ._.._.I __A 
S U B J E C T  

- _ _ _ _  Phone Call for Additional Information on Eielson A i r  Force Base, Alaska 
~ ~~~ - ~ ~~~ ~- ~ 

D I S C U S S I O N  

Call was made to Lt. Colonel Bil ly Burke to obtain additional data on ut i l i ty  tunnels at 

Eielson A i r  Force Base. ht. Colonel Burke was not i n  z n d  we ialked 

Mr. Lamutt said their tunnels were similar to Fort Wainwright and contained water, 

~ 

Mr. Lamutt. 

sewerage, -- communications, steam, returns, some electrical, and ihe grounding system. 

We reported that the average cost of a 4’ x 5’ tunnelwas about $125 - $250/ft., including 

piping. Mr. Lamutt also said he would send typical cross-section drawings. 

- 

- - - ~ 

Mr. Lamutt suggested that we contact the Alaska District Corps of Engineers at  Anchorage. 

I__ __.__.... ... ._.._. 
C O N C L U S I O N  OR I C R E E M L N T S  

UCN-693 
(123 7-59) 
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IN REPL" REFER TO 

WAEN-DB-B 

DEPARTMENT OF THE ARMY 

P.O. BOX 7002 

ALASKA DISTRICT, CORPS O F  ENGINEERS 

ANCHORAGE. ALASKA 99501 

25 October 1966 

Dear W. Q r i f f i t h x  

This l e t t e r  i s  i n  reference t o  your telegram dated 8 October 
1966. 

U t i U U e s  In Alaska are normally buried In th conventional 
men pmnafros t  and f r o a t  penetratFon became a problem, manner, 

u t i l i t i e s  axe proteated by plaolng them i n  steam heated utU.Idors. 

U t i l i d n r s  usua l ly  ca.rry water, sewer, steam nnains, and 

Wter 

Sewer piping i s  supported on c a s t  i n  place concreb 

condensate r e tu rn  U e s ,  
aeotian, and are constructed of reinf?oxced concrete. 
and steam pLping are supported by unistmt-type, pmfahr lca ted  
racks. 
ped8stals. 

"he u t l l i d o r a  ham a motangular cross 

Orlgh.aJ.ly, u t l l l d o r s  xere  designed t o  &LOW wa3.k throllgh 
maintenance but  were ex t r emeu  expensive t o  build. 
c o s t  a law wi.& I1Pmcake1l t i p  u t i l i d o r  has been adopted, The 
u t i l i t y  pl.p.Lng i s  placed i n  a single hor iaonta l  l a y e r  with the 
l i d  designed t o  be removable, 

To re&ce 

Some aooden and e a r t h  utilidors have been Nlt i n  SI attempt 

&tal u t U d o r s  have also been 
to  re?&uce cost. 
this type u U d o r  i s  impracklcdl. 
used, They cons is t  of two corrugated m e t a l  d o i r c l e s .  IAr, 
sectrtans are seated on a spedally fonned rubber gasket fo r  =tar 

bt and d n t e n a n c e  problem have proved t h a t  

%ghhtfiaSS, m o  pMdllCtS C 8 n  giY8 YOU & t a t l e d  i n f O ~ ~ O n  



NPAEN-DS-B 
lPk* w. L, Mffith 

24 October 1966 

about this type u t i l i d o r .  'me primary object ion t o  a round 
u t i l % d o r  i s  the requirement of placing two l e v e l s  of piping 
i n  t h e  semicircle. 
removal of the upper level .  

Any mainteiiance i n  t,he lower l e v e l  also requires 

Costs hero in W.dca are  not  repreuentat ive €or the "Lowcr 481) 
but our estimate of cos t  i s  approximately $75.00 per  running foot. 
This c o s t  i s  f o r  Iiraterial, framing and placing concrete f o r  the 
u t i l l d o r .  It does not  r e f l e c t  the  c o s t  of excavation o r  piping. 

'ITS u t i l i d o r  l ids a r e  sometimes designed t o  be sidewalks, but  
usua.lly the grade i s  detemdneil by the sewer line. 

In Alaskan p i m a f r o s t  area% u t i l i d o r s  can cause a ser io i is  
problem by thawing t h e  ground around the bui lding foundations. 
Tnus nonnal prac t ice  requi res  a 50 f o o t  space between u t i l i d o r s  
and buildings. 

If our o f f i c e  can be of any f u r t h e r  assistance, plsssa l e t  us 
know. 

Sincerely yours, 

2 Incl  
1, WdB specs 
2. mails 
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copy to  b?. J. Eoegly, Jr. 
A. M. Ciiistmn 
R .  F. Eibbs 
G. 2. Jasny 
3'. S. Patton 
F i l e  

Anrwaring letter dafe 

S u b i d  V i s i t  t o  NASA-Houston 
Septunber 13, 1966 

y-ICA-22 

Tke Yinned Spacecraft  Center was v i s i t e d  September 13, 1966, t o  disccss 
she i r  use of underground u t i l i t y  tunnels.  Kessrs. J. Uelch, E.  Erickson, 
and G. E. Sonnncrs par t i c ipa t ed  i n  the  discussions.  
obtained i s  summarized below: 

The in fan ia t ion  

1. 

e .  

Gzneral - h important design consideration f o r  land UBB a t  the S C S A  
s i t e  was t o  provide a spread campus-like etmosphere; t'nercfore, 211 
of the  u t i l i t i e s  a r e  underground. Underground u t i l i t y  tunnels were 
provided to accomodate heating and cooling piping, e l e c t r i c  power, 
telephone and s i g n a l  c i r c u i t s .  The sewers, potable water, and 
na tu ra l  gas were laid underground by conventional d i rec t -buxia l  
met'nods . 
Preliminary Studies - Preltininary designs and cost e s t i w t e s  were 
made on t'mee types of tunnels t o  determine t h e  most  economical type.  
Tnese concepts were: 

a. A l l  metal, mul t i -p la te  pipe-arch type wi th  a concrete f l o o r  
poicred ins ide .  

A metal, mul t i -p la te  a rch  roof witin concrete w a l l s  and floor 
slab. 

b .  

c .  A l l  re inforced  concrete box-type. 

Tne reinforced concrete box-type tunnel was chosen as providing the  
l a r g e s t  amount of use fu l  space wi th  t h e  least expense. 
sec t ions  a r e  shown i n  Figure 1. 
v e n t i l a t i o n  s t a t i o n  is also s h m .  

Typical cross- 
A plan of a t y p i c a l  sump p i p  and 



1.2 .  5. C.  Sresee -2 - September 26, 1946 

3 .  Fy0- t  - Yne general  layout of t h e  XGA U t i l i t y  Tunnel complex i s  s h o m ~  
on t h e  at tached drawing. 

Tne U t i i i t i e s  Tunnel was planned i n  accordance wi th  the modular system 
(one module - 4'-8") of t h e  building conplex. 
were a n u l t i p l e  of one module, and a l l  pipe supports and pipe anchors 
were s p c e d  a t  th ree  modules (14'4'') on centers .  

Consideration was given t o  tine neeris of fu ture  bui ldings i n  t h e  planning 
oI' t h e  U z i l i t i e s  Tunnel. Sti,b-outs were provided and covered wi th  
rerroval concrete bulkheads f o r  fu ture  1 x 0 .  

Design_ - Minilcum expense was t h e  prime considerat ion i n  t h e  design of 
t n e  tunnels .  The following design c r i t e r i a  werc used: 

All center l ine  dinensions 

4. 

a.  

b. 

C .  

d. 

e .  

f. 

3.e  t o p  of t h e  tunnel  w a s  s e t  a t  the  highest  s a f e  e leva t ion  possible  
uzder road crossings so t h a t  excavation w a s  held t o  a nininiun. 

Inside v e r t i c a l  dimensions of t h e  tunnel  were s e t  a t  tine minimum 
t o  provide working head room. 

Insi.dc hor izonta l  dimensions were var ied i n  accordance witin t h e  
u t i l i t y  requirements. 
ins ide  horizontal  dimensions of l3'-0", U ' - O " ,  11'-0", 10'-0", 
9'-0", 8 ' -0 " ,  and 6 f - 6 ' ' a  

Although no longi tudina l  slope was used f o r  drainage of water i n  
the  o r i g i n a l  tunnels i i i  order  t o  mininize excavation, recent  addi- 
t i o n s  a r e  sloped about 111.6 inch per f o o t  t o  provide b e t t e r  dra in-  
age. 
wi th  penuanent pumps which discharge a l l  excess water i n t o  outs ide  
dra ins .  

Tunnels under roads a r e  designed for 11-20 type loading. 
no t  under roads o r  bui ldings a r e  designed t o  take t h e  e a r t h  weight 
on them plus a 6,000-pound ax le  load. 
cars or small trucks on then and el iminates  the  double amount of 
re inforcing required f o r  loads of t h e  H-20 type.  This was deeineined 
necessary because of t h e  except ional ly  long length  of t h e  tunnel.. 

Tdnnels under bui ldings a r e  designed t o  take  t h e  e n t i r e  load 
inposed upon t~ i en .  

'Tne w a l l s  and roof of t h e  t u n n e l s  were designed as one unit ,  and 
together  wi th  t h e  f l o o r  s l a b  ac ted  as a r i g i d  box t o  minimize the 
thickness required and Yne quant i ty  of re inforcing.  

Seven d i f f e r e n t  s i z e  tunnels  a r e  used with 

Drainage water empties i n t o  stra.tegi.cally loca ted  SMP p i t s  

Tunnels 

n i s  permits tine use of 
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g. Access hatches for placing pipe i n  t b e  tunnsl were held t o  a 
minimu lergt 'n and width. 
bottotc of t h e  roof s l a b  for easy handling of t h e  pi2e a f t e r  it 
i s  i n s i d e  the  tunnel.  

Locations of simp p i t s  were a l s o  u t i l i z e d  t o  accurmiodete t h e  vent 
f ans .  An outside access  was also provided a t  these loca t ions .  
Access i n t o  tine tunnel  i s  ava i l ab le  a t  these  outs ide loca t ions  
and i n  a l l  mechanical rooms i n  the bui ldings.  Tile outside opmings 
requi re  use of a key when operated f roa  tine cuts ide .  

S t e e l  pipe supports ins ide  the  tunnel a r e  the  ~nin imm s i z e  required 
t o  accomodate pipe g i d e s  required.  
s i z e  wit'n t h e  pipe and i n  accordance wizh t h e  t h r u s t  imposed upon 
then.  
concrete p d s  above the f loor  sleb. 
bases f o r  the  s t e e l  supports and anchors. 

I n s e t s  were provided i n  the  wa l l  fo r  i n s t a l l a t i o n  of e l e c t r i c a l  
conduit t r a y s  and i n  some instances fo r  support of telephone 
conduit .  
f o r  rout ing and support .  

Wrcded  i n s e r t s  were provided i n  eke 

h.  

i. 
Steel pipe anchors vary i n  

Pipes not  requir ing s t e e l  supports or anchors r e s t  on 
These pads also serve as 

Moat telephone conduit  u t i l i z e s  tine s t e e l  pipe supports 

j .  A waterproof men?brane completely encases the  tunnel.  Water s tops  
were used a t  a11 concrete j o i n t s .  
t n t o  each bui lding was provided t o  min"mize t h e  p o s s i b i l i t y  of 
water enter ing t h e  tunnel  through tine opening. 

A curb around she tunnel opening 

5. Cants - S p i c e 1  costs  i n  1963 f o r  tunnels excluding excavation and piping 
i n a t a l l a t i o n  a r e  shown below. It i s  believed t h a t  the  cos ts  f o r  tine E- 
ana 13-foot  s i z e s  are disproport ionately high because only s h o r t  seetioris 
i n  these  s i z e s  were constructed a t  t h i s  time. 
s t a t i o n  costs  about $2,000. 

A sump and v e n t i l a t i o n  

Width ( f t )  

6.5 
8 .O 
9 .o 
10.0 
11.0 
12 .O 
13 .o 

Cost ($/ftl 

6. Operation - Operation of t h e  u t i l i t y  tunnels  has been very sa t i s fac twry .  
FEW problems Pave been encountered. Alt'nough tine s e n s i t i v e  s i g n a l  l i n e s  
-^__I 
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Mr. J. C. Bresee -4 - Septeubber 26, 1966 

hzve been shielded, no difficulties have been encountered by having 
t'he utilitles grouped together in the tunnel. 
l e a k  has occurred but without major uiohap. 
typ ica l ly  are 90" F to 100' F. 

A n  occasional s t e m  
Tunnel temperatures 

In sumzry ,  it appears that the NPSA experience will be valuable in 
developing a municipal utility tunnel concept. 

W .  L. Griffith 

W: otb 

Attachment 
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12" Cable Rack- 

6' 6" r Anchor- 

4"PC 

-TOS E l  
10'3" 

I 
1 12 Gage 

Galv Shield 

12.47 KV Feeders, Circuits 1-8 and 2-11, 
3/C Aluminum Polyethylene Insulated, Shielded 
with Aluminum Interlocked Armor Rated 15 KV 
Grounded -\ 

r 

I 
7'4" 

1 

/-No 2 Ground Bus 

2" Cable Rack 
Exhaust Fan EF-T-1 

Flexible Condui 

Figure 1 .  
Right - Plan of Typical Sump and Ventilation Station. 

Upper Right, Upper Left, and Lower Left - Typical Cross Sections of NASA Uti l i ty Tunnels. Lower 
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H O L M E S  (9 N A R V E R ,  I N C  

E N  G I N  E E R S  . C O N  S T  R U  C T O R S  
0 2 8  S O U T H  F l G U E R O A  S T R E E T  

LO9 ANGELES, CALIF. 90017 
T E L E P H O N E  827-4377 

October  26, 1966 

Mi-. Wil l iam Boegly 
Oak  Ridge National Labora to ry  
P. 0. Box x 
Oak  Ridge, Tennessee  

Dea r  Bill :  

Enc losed  a r e  drawings showing the location of Loa Ang,eles County uti l i ty 
tunnels in the Civic  Cen te r  axea.  
1956, so do not include s o m e  r e c e n t  r ev i s ions .  For example ,  the Hal l  
of Records h a s  been relocated.  Also included is a drawing showing the 
dimensions and ut i l i t ies  located in the tunnel. 

A s  you can  s e e ,  the drawings a r e  dated 

V e r y  t r u l y  your s ,  

David Id. N a r v e r ,  J r .  
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j TUNNEL EXHAUST F A N  S C H E D U L E  I 
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X C -SURVEY OF EXPERIENCE OF A ~ ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~  
FUEL GAS IN TUNNELS 

Telephone discussions were held with represe tatives of the American 

Insurance Association, National Fire Protection Association, American Gas 

Association, and the Edison Electric Institute, concerning the advisability of in- 

stalling fuel gas lines in  ut i l i ty  tunnels containing power lines and other util i t ies, 

These discussions are summarized below: 

1 .  
Spiegalman, was deeply concerned about putting fuel-gas lines i n  tvnnels  

American Insurance Association - Their fechnical director, Mr. A.rthur 

estecj we contact the New York Fire Rating Bureau to get their reaction as 

to the effect an insurance rates, etc. 

vented jacket around the: gas pipe to make leak detection possible without allowing 

flammrable vapors to escape into the tunnel. 

He also mentioned the possible lase of a 

2. 

number of explosions caused by gas leaks from underground gas lines, Many such 

National Fire Protection Association - Mr. W. L, Walls emphasized the 

incidenis are summarized i n  the National Fire Pratection Association Quarterly. (1 4) 

It was h i s  first impression that tunnels w w l d  be us safe or safer than buried gas 

lines. 

lem of undetected gas leaks (the so-called "sub-structure problem") since tunnels 

would make leaks easily detectable and the tunnels would offer protection fro 

It appeared to him that tunnels offered CI natural solution to the serious pr&- 

e during digging operations (or obviate the need to excavcnie), The problem ' 5  

SO serious that ~ ~ a ~ ~ ~ ~ h w s ~ t t ~  has a law requirin 

before digging operations cammence. He also pointed out that gas from under- 

ground leaks aften finds it5 way into other ut i l i ty  lines and he did not think i t  would 

be mwck W Q T S ~  in tunnels. Mr. Walls volunteered to check their recosds a d  send 

any information they had on tunne! explosions, A copy of the mernol-a~~dum 

received from Mr. Walls i s  included in  Appendix C. 

pany to be notified 
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With regard to electrical systems, he pointed out the potential hazard of 

grouped power cables and the serious fires that have res~l ted ' '~ ' .  The problems 

associated with fires in underground spaces has recently been discussed by Bond. (1 6) 

3 ,  American Gas Association - Mr. Stan Setchel I knew of no instances where 

distribution gas lines were run in  ut i l i ty  tunnels with other utilities; however, there 

are numerous instances where such lines are rwn i n  tunnels under rivers OT other 

geographical features. One of the best known examples i s  the Astoria Tunnel bui l t  

i n  1915'" to curry two, 72-inch gas mains under the East River. These mains were 

removed in  1963 to clear the tunnels for electric cables''''. Other examples are 

the Gas Main Tunnel under the Schuykill River"', the pipe tunnel under the Go- 

wanis Canal'"), and the North Illinois Gas Company tunnel under the Chicago 
Sanitary and Ship Canal (1  9) . 

Parliamentary approval was given to place two,18-inch gas mains i n  the new 

Dartford Tunnel under the Thames River either in  the fresh air ducts 

roadbed 

An 18-inch gas line has also been installed in the Mersey Tunnel and two, 

gas lines were installed in  the pedestrian tunnel under Maas River i n  Holland. 

under the 

or overhead in  the soffit of the arch as shown in  the attached drawing. 

12-inch 

Mr. Setchell was concerned about the advisability of placing the gas lines 

i n  a distribution tunnel serving buildings and would advise a conservative approach 

to the design and operation of such a system. 

4 .  Edison Electric lnstitute - Mr. C .  K .  Pmrch thought there were numerous 

situations where multiple services had been jointly instal led for river and bridge 

crossings although no specific references were cited 
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Mr. James T. Blackmon, Jr. 
Union Carbide Corp. 
Nuclear Division 

Oak Ridge, Tenn. 37831 

Dear Pete: 

Bldg- 9733-2 

This refers t o  our telephone conversation about u t i l i t y  
tunnels  i n  urban renewal projects .  

The enclosed copy of IWPA No. 328 should be useful. 

Our Fire Record Department has augmented t h i s  with t h e  memo 
dated September 12, 1966. 

A f t e r  studying t h i s  data  and t h e  a r t i c l e  i n  t h e  January 19% 
"Quarterly11, I th ink  )vu can bui ld  a s a f e t y  case in favor of the  
tunnel although, overa l l ,  it probably boils down t o  what i5 the 
lesser of two evils. 

I would be in te res ted  i n  seeing w h a t  you come up with and 
would be happy to offer any comments. 

Eest regards. 

~ n s e s  F i e l d  Cervtce 
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In. rccont ycars  t h e r e  have bccn a niirnber o f  u t i l i t y  tunnel explosions 01' 
flash f i r e s  rcpor-Ccd t o  us, nncl SOii iC slow € i r e s  i n  c l c c t r i c  cable  insulat ion.  
Unlcss thc Isttci- rcsu l tcd  i n  a subscqucct .=nokc c q l o s i o n ,  they are not 
gcncral ly  includcd hcrc, csce3t. for two instnnccs urldbr "3". 

Thc inc idcnts  arc dividcrl i n t o  four arougs: A. Gas Ezplosions; 3. Incidcnts  
involving Conati.iiction or Rcp3ir; C. S l e c t r i c  Insu la t ion  o r  Trarisfomcr "Ssglosions;" 
and 3.  G o s o l i n c  Vapor Explosions. Undcr tho  last ncntioned i s  i.nclucled t h e  
fenous Clfvclcnd sei ter  csplosion of 1953. l h i l c  t h e r e  was no "tunnel" here ,  
t l icr? ni&li t  well have bccn t roublc  i f  there  had been, i n  vicw of tile abandoned 
netcc-nl g a s  iwlls i n  t h c  area. 

A .  Tunnt.1 E 2 n l o i j o n s  - C a s  

Kzrcli 22, 195.9, Jndiancnol is ,  Jn4 .  C a s  main .esplosion trappcd s i x  men i n  
dccp underground L u i r f l e l .  T h r e c  vicrc !.;illcd, while t h e  t h r c c  injured were 
l i i i n d  up a 25-fcot shart. Xo data  on c z m c  of explosion. 
D?c. 17, 13.59, I.onc, Cwci.., C r l i f .  !Chile a :O-inch water na in  vias being 
i n s t n l l c d  by a tunncling proccss ,  gas of soi:ie !&id lcakcci i n t o  t h e  opening. 
Tiic conntruction co::ipany thought tiic ga.5 n i g k t  b c  ncthanc. A t  two d i  ffci-ent 
locat ions v : i t I i i r  r!:c p i : x ,  v3.ci-c men were working cleaning up debr i s ,  
explosion> occurrcd, k i l l j n ;  two ncn a t  cach locat ion.  Fans !mre  usca t o  
clcar t h c  p:pe bcfore  vicLixs wcrc rcmoved, 

.-.-.---._I__ 

3 1  'i L':-dor Construction 01- Rcnair --_ ---------..-- - 2 ,  :;atri- o r  

Sorihljoro,  F 1 - s . ~ .  C>xzciitc, possibly set  o^r€ d u r i n g  a 
thundc t - s tom,  cx9lodcd wirhout v:c<rning 'and k i l l e d  one worker, x>.ils in jur ing  
o the r s ,  i n  t h i s  tun i ic l .  
Xar- 17, ~$<CI ,  l ' o r ih  Yoi-!c, Ont. Spi- :cs  froa a wclding opcratio:? i n  t h e  
CO:Z~>I~CSSC<~ a i l -  atmoj>iicro of a r;atorsain Lunncl being construc:  ,rd under t h e  
Don River ignitecl a i.ubjcr hose. ?iic firc then s3rcad t o  ru'obz-. covercd 
cables.  I n  t hc  confu.cio:i t h t  ;oi lowed, f i v e  inexpcrienccd v:c.:-!men were 
I c i l l c C  by carbon xionoridc poisonin$-  

.'L shor t  c i r c u i t  causcd n € i r e  iil an e l e c t r i c  
tici- construction. Bif tccn ccn were trappcd 

bchind t h e  loconot ivc l a t i 1  rnzskcc; I i rencn could a r r i v c  3116 extinguivh t h c  
f i r c  l r i t h  hand nppnrntx;.. Vent i la t ion w a s  maintained during this t h r c e  hour 
p a . i o d  throuC!i a:: a i r  & a c t >  and nonc of t ha  nicn was irijurcd. So esplosion 
occu~"i-~d. 

221;- 3 ,  1962, Xci i  C r i t n i h ,  Conn. Short occurred i n  ccnduit i n  a txnnel 01- 

duct. ::ire produced sr.iolir wiiich csplodci, ,  causing naniiolc covers t o  pop o l i  
B:cn cr-av/ld i n  anJ  m ~ d c  rc2air-s. Powcr rcstorcd i n  t h r e e  hours. F. D. used 
.c.r.ioke e j e c t o r s  t o  clcar the spacc. 
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I X  D - INFORMATION FROM OTHER SOURCES 

1 .  National Academy of Sciences - The problems and practices associated with 

underground heat distribution systems excluding walk-in tunnels has been 

extensively studlied by a Federal Construction Council Task Group. Their work. i s  

imed i n  references 20 - 24. Mr. Paul R. Achenback of the Bwreau of 

&,who ha?; served with the Task Group from the beginning, explaine 

walk-in tunnels were excluded from their work because the principle difficulties 

were wi th  direct-burial systems. He also told us that i f  they hadn't been pressed 

for funds they would have preferred tunnels at the new site for the Bureau,  

,MI-. W. !I. Stevenson of GSA, also a member of the Task Group, feeis that tunnels 

are too expensive except in  special circumstances and they had not been able to 

iustify them lately, 

2, National District Heating Association - References describing the 

East Tunne!, installed by the Detroit Edison Company to  carry a 2 inch steam l ine 

under on express\.iay(25), and of the panel discvsrioc('~entit1ed ''~wnnels versus 

Gsnduit.~'~ in  the proceedin of the Association were provided by the secretary. 

3 

precast sections for u t i l i ty  tunnels were provided. (See References 3 - 6.) 

Poriland Cement Association - Reprints of articles concernin 

4. 
Carison ind;cate that steel preformed sections are extensively used for ut i l i ty  

~ L J W E ! ~  for process lines, to run wtilities under railroads and highwaysfand Far 

pedestrian funnels between buildings. 

Armco Steel Corporation - Telephone discussions w i th  Mr. 

5. 

stations have been described by coff in'  1. 
- Naval CFvi! Engineering Laboratory - The utilidors used at the Greenland 

26 

8 .  

Architecture, knew af no information on the underground ut i l i ty  tunnel coiicept, 

however, he si~ggested we contact the American Society of Planning Offices, The 

Mansas State University - Professor Ennil Fischer, Dean of the College of 

Urban Land Ir1stitute and HUD.  (See attached letter.) 
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7. A bibliography of published in- 

formation on underground uti l i t ies was supplied as given in the attached letter. 

American Society of Pianning Offices - 
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College of Architecture and Design 
Shalrm wall 

C K a n d U d  s t a t e  un;uorJl€y 

M a n h a t t a n ,  K e n s a r  66502 

September 27, 1966 

Mr. W. J.  Soegly 
Health and Physics Division 
Argo-me National Tabs 
P.O. Box x 
O a k  Ridge, Tennessee 

Dear M r .  Boegly: 

Dean Fischer ,  College of Archi tecture  and Design, has asked me t o  rep ly  t o  yoiir 
inqui ry  t o  him concerning underground u t i l i t i e s .  A s  I understand your inquiry, 
you are i n t e r e s t e d  i n  information and case s tud ies  r e l a t i n g  t o  underground 
u t i l i t i e s  with an access tunnel .  

There a r e  a number of communities i n  t h e  United S ta tes  t h a t  have invest igated 
and implemented underground u t i l i t i e s  systems o f  varying extent  and types. 1 
am not personally aware of systems t h a t  have u t i l i z e d  access tunnels, with 
t h e  exception o f  t h e  downtown centers  o f  major c i t i e s ,  of course. I would 
suggest t h a t  you contact t h e  t h r e e  l i s t e d  agencies f o r  comparativs data  on t h i s  
t o p i c .  

1. 

2. 

3 .  

The American Society of Planning O f f i c i a l s  
1313 East S i x t i e t h  S t ree t  
Chicago, Illinois 60637 

The Urban Land I n s t i t u t e  
1200 18th S t r e e t ,  N.W. 
Washington 6, D.  C. 

Department of Housing and Urban Developent 
Washington, D.C. 20410 

If we can be o f  any f l i r ther  ass is tance,  please wri te .  

Sincerely,  

Vernon P, Deines 
Associate Professor and Director  
Regional. and Community Planning 

VPD : gl 
cc: Dean E. C.  Fischer 
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msearch * wnslelting smke pllblications caarfewences 

A M E R I CAN S O C I E T Y  OF P L A N N I N G  OFFICIALS 

1313 E .  Sixtieth St. Chicago, Illinois 60637 Area Code 312, 324-3400 

PRESIDENT 

Executrre Vice.Pr$3idcnt 
Oihu llcvc!opment 

Conference, Honolulu 

VICEZRESIDENT 

AARON LEVINE 

LAWRENCE M. Cox 
Executive Director. 

Norfolk Rcdcvrlo mint 
and Homing Autfmity 

I;\IkIEDIATE 
PAST PRESIDENT 

HERUERT W. STARICK 
City W m n  er 
Day la ,  &io 

TREASTJRER 
JACK MELTZEX 
Dirstor, Center 

For Urban Smdier 
U. of Chicago 

BOARDOFDIRECTORS 

RICHARD F. BARCOCK 
Commissioner Northeastern 

IIljnpis Plrriniiig 
Commwton, Chicag-o 

FRED H. BATH, JR. 
Planning Consultant, 
Auburndale. Florida 

MELVILLE C. BRANCH 
Member. Los Angrl~s 

City Planning Commiaaioo 

FREDERICK P. CLARK 
Consultant, Rye, N. Y. 

W. HAnoLn CLARK 
Charman, National 

Howins Sttuly of the 
Canadian \Yclfarc Collncil 

PHILIP H ~ J I M Z R  
Economic Consultant 

Warhiu&ion. D. C. 

T. J. KENT, JR. 
Caorriinmor of Hoorlng. 

Plannin? and Devdqmirat 
Cit; of San Francis50 

E% MUNRO 
cnunty Cornrnis5ioner 

King ('ountg, Washmgtun 

H A R R Y  N. OSCOOD 
Whcnton, Illinois 

J O H N  W. REPS 
Drpt. of City and 

Rsxmn,d I'lanning 
Con,cll UTnivcrnty 

EowiRn B. WILKFYS 

Kulgc;s-Stite Univcijity 
o f  New Jersey 

Prairs5or of Planning 

EXEC-UTIVE DIRECTOR 
DENNIS O'HARROW 

October 1 7 ,  1966 

Xr. W. L. G r i f f i t h  
Union Carbide Corporation 
Building 9704-2 
P.O. Box Y 
Oak Ridge, Tennessee 37831 

Dear M r .  Griff i thr  

We have done some research i n  our f i l e s  i n  response to  your te le -  
phone inquiry and have c m e  up with t h e  following sources of in- 
formation on underground u t i l i t i e s :  

-- Guide f o r  Underground Design and Construction (of e l e c t r i c  u t i l i -  
t i e s ) ,  Association of Huuicipal E l e c t r i c  U t i l i t i e s  of Toronto, 620 
University Avenue, Toronto 2 ,  Ontario, June 1959. 

Underground Power Transmission, R r e p o r t  t o  the Federal Power Com- 
mission by the  Comiss ion ' s  Advisory Committee on Underground Trans- 
mission, Apri l  1966. 

Frogran for Advancing Underground E l e c t r i c  Power Transmission Tech- 
- n o w ,  U.S. Department of the  In te r  Lor, Chief Engineering Advisor, 
Office of the  Secretary, Room 6619, Department of the  I n t e r i o r ,  
Washington, D.C. 20240, 1966. 

I_ -̂ Underground Cables: An Annotated Bibliography 1960-1965, Suzanne 
Appelt and Rod Moorman, U.S. Bonneville Power Administration, Port- 
land, Oregon 97208, Ju ly  1966. 

Substructure Control, E. P. Gabrielson, Ci ty  Engineer, San Diego, 
Cal i f . ,  August 1960. 

In additton, you might wish t o  contact  the following organizat ions 
for  fur ther  ass is tance:  

Canadian E l e c t r i c a l  Association, Inc. 
345 Victor ia  
Westmount 6 ,  Quebec 

3 3 r d  A K N U A L  A S P 0  N A T I O N A L  P L A N N I N G  CONFERENCE 
T h e  S h a m r o c k  H i l t o n  / H o u s t o n  / A p r i l  1 - 6 ,  1 9 6 7  
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American Society of Planning Officials 

Mr. W. L. G r i f f i t h  - 2- October 17 ,  1966 

Federal Housing Administration 
Washington, D.C. 

Commonwealth Edison Company 
72 West Adam S t r e e t  
Chicago, I l l i n o i s  

The City of Oakland,California i n  which a bui lder  has developed a "systemized" 
method f o r  i n s t a l l i n g  a l l  u t i l i t i e s  under the sidewalks. 

I hope these references a r e  he lpfu l  t o  you. 
search, we would very much appreciate  your sending us a copy of the report  for 
our f i l e s .  

Sincerely , 

When you have completed your re- 

Michael J. Meshenberg ' 
Senior Planner 

W ev 
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